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I. INTRODUCTION 
The development of American agriculture during recent 
decades has been most Impressive. The growth has, however  ^
created a serious Imbalance in the agricultural industry. In 
order to provide the background for an analysis of this 
disequilibrium it is necessary to present a brief survey of 
the agricultural situation. On the basis of this orientation, 
the objectives of the study will be formulated in the next 
section, and the approach of some previous investigations will 
be discussed in section C. 
A. The Farm Problem 
A massive flow of new technology together with improved 
conditions for its adoption has greatly increased farm produc­
tion. This increased output has been accomplished in spite of 
a considerable reduction in manpower through broader use of 
machines and operating expendables. The amount of land in 
crops has remained almost constant. 
Domestic demand, unfortunately, has not kept pace with 
the accelerated supply despite a doubling of population since 
1910 a significant rise in per capita i-so-oss* The effect 
of the greater income has been limited by the fixed capacity 
of the stomach, although this is partially compensated for by 
a demand for higher quality. 
In times of decreasing or constant possibilities for 
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exports this imbalance between supply and demand produces a 
downward pressure on prices. Most economists1 agree that the 
price elasticity of demand is less than one. The increased 
quantity sold, therefore, c-azmot. compensate for the fall in 
prices and the result will be a drop in agricultural income. 
In a free market the falling income should result in a 
transfer of resources out of agriculture and a drop in the 
quantity supplied. Land offers, however, very few alternative 
employment opportunities and the result, therefore, is mainly 
a reshuffling of other resources in an attempt to decrease 
cost of production. The output would be affected only to the 
extent that the lower marginal productivity and price of land 
called for a less Intensive production, or if alternative uses 
such as forestry and recreation became competitive. 
The level of land prices, however, does not show a 
tendency downward in spite of falling farm income. One of the 
main reasons for this is undoubtedly that the supply of land 
due to the income effect is compensated for by an increased 
demand due to adoption of new technology. Bigger and more 
specialized machines are more effective but require an in­
creased farm size to operate most economically. 
Why do farmers adopt output increasing devices when the 
result is a decrease in income? The answer can be found in 
•^See e.g. Pox (10), Heady (15), Heady et .al ( 17 ) and 
Schultz (35). 
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the competitive character of the agricultural industry. The 
first few farmers adopting the new technique benefits from the 
increased output without depressing prices. When more produc­
ers come along prices drop. The remaining farmers then have 
to take the price cut without having Increased their output 
and thus also have an incentive to adopt the innovation. 
If society wants the agricultural producers to take part 
in the benefits from the economic development which they help 
to create, then the free market approach does not seem to pro­
vide the desired results. The attention instead turns to the 
possibilities of intervention by the Federal Government. We 
will therefore make a brief survey of past policy decisions. 
The explicit objective for government interference is 
expressed in the parity price concept and implies a restora­
tion of the purchasing power of farm prices to its 1910-14 
level. This was stated as early as 1933 and is still valid. 
The aim has also been expressed as parity income which origi­
nally (1938) Implied a comparison with the agricultural income 
during 1910-14. It was later (1948) changed to mean a com­
parison with non-agricultural groups. The income concept in 
either form has never received any operational meaning. 
With the objectives stated in the parity price form, the 
natural instrument to achieve this target is of course price 
support. The Commodity Credit Corporation (CGC) was estab­
lished to give loans on certain basic crops at price support 
levels. It was also recognized that the output of those crops 
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had to be restricted. A voluntary approach was soon (1936) 
followed by an acreage allotment scheme, which, however, was 
based at least partly on a soil conservation purpose. The 
allotments limited the proportion of land that could be 
planted with certain soil depleting (and basic) crops. Mar­
keting quotas were Introduced in 1938 but mostly defined as 
the production on the acreage allotment. The farmer had to 
comply with those restrictions to be eligible under the price 
support program. 
The policies described may be regarded as a device to 
correct the production emphasis. Stocks started to pile up, 
however, as early.as the late thirties. With stated objec­
tives normal export conditions the problem therefore seemed 
to be more of a general surplus nature, but this fact was ob­
scured by the greatly increased foreign demand during and 
after the second world war and the Korean conflict. A program 
designed to deal with a situation of overproduction did there­
fore not occur until 1956 when the Soil Bank was established. 
Because of unusually good weather and factors connected with 
the form of the program this attempt was not very successful. 
B. Objectives 
The farm problem is thus still unsolved. On the hypothe­
sis that the disequilibrium is caused by supply outgrowing 
demand we will try to analyze how this gap may be expected to 
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develop In the future. More specifically, our inquiry will 
have the following main objectives: 
1. The development of a structural model of the agricul­
tural industry-
2. A prediction of farm Income and resource use assuming 
the present level of government support will continue. 
3. A study of the productivity of Inputs In agricultural 
research and an attempt to distribute the benefits between 
consumers «nfl agricultural producers. 
G. Previous Investigations 
A great number of studies have dealt with one or several 
aspects of the farm problem. The present discussion will 
cover only the Investigations by Bonnen and Cromarty-*-, which 
are closely related to the present inquiry. Both Bonnen and 
Cromarty consider the structural development of the agricul­
tural industry, and try to predict the extent of Imbalance 
between supply and demand. They also make an effort to deter­
mine the outputs and inputs which would be consistent with 
future demand. 
Cromarty constructs a simultaneous equations model of 
twelve product markets. His approach is of a short run char­
acter since no consideration is given to the Input side. The 
1James T. Bonnen and William A. Cromarty. The structure 
of agriculture. In Heady et.al. (1?) PP. 109-127. 
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resource use is assumed to be unchanged for a one or two year 
period. The interdependent instantaneous equilibrium model is 
used to estimate price and income elasticities. 
Bonnen, on the other hand, tries to predict ch&ngti be­
tween 1955 and 1965. He does not use a rigid model but 
instead a constructive reasoning in three stages, in the 
first of those a projection of supply and demand is carried 
out. The main factors influencing demand are changes in popu­
lation and income. Prices are in this step frozen at their 
1955 level. Supply is estimated on the assumption of a cer­
tain decrease in manpower and of the technological change 
which can be expected. This change is derived from present 
accomplishments and research in progress at agricultural 
experiment stations. 
In stage two the assumption of constant prices is relaxed 
actions are instead assumed to be taken to bring demand 
and supply In equilibrium. 
In those parts the analysis was carried out for individu­
al products. In a third step those are aggregated to show 
that only a 12-13 per cent increase in production could be al­
lowed If equilibrium should be restored by 1965. This is 
sharply contrasted with the 30 per cent increase which would 
be expected without production controls and with 1955 prices. 
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D. The Framework of the Study 
We will in this study approach the problem from a some­
what different angle than the one selected by Bonnen and 
Cromarty. Considering both product and factor sides, an at­
tempt will be made to construct an econometric model with 
Inputs In agricultural research and education as explicit 
variables. 
The choice and principles of such a model Kill be the 
subject of the following chapter. Chapter III then provides a 
description of the model selected and an analysis of the re­
sults obtained. In the fourth chapter our system of equations 
will be used to predict Income and resource use In 1965, and 
in chapter V, finally, we will try to analyze the effects of 
inputs in agricultural research. 
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II. MODEL-BUILDING: SOME PRINCIPAL CONSIDERATIONS 
In the wake of the revolutionary development of high­
speed computers, quantitative economic analysis has made rapid 
progress during the last two decades. The economist of today 
is, therefore, fortunate in having a great variety of instru­
ments at his disposal. Depending on the purpose and aspira­
tion level of his investigation and on available resources, he 
faces the problem, however, of selecting the approach which 
best fits his intentions. This selection may be based on a 
great variety of criteria, the most essential of which seem to 
be the following: 
General versus partial 
Individual versus aggregate 
Deterministic versus stochastic 
Normative versus positive 
Static versus dynamic 
Predictive versus causal Inference 
The first of these choices, general versus partial, 
touches upon the question as to what extent it is feasible to 
isolate the problem at hand from other interrelated economic 
conditions. No model, unless it covers the whole world econo­
my, would be completely general and It Is therefore a question 
of degree. In econometric language we are here faced with the 
choice of endogenous variables, that is, variables which will 
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be explained by the model. Other Influences m&y be treated as 
exogenous variables, that is, taken as given, or be completely 
neglected. 
The level of aggregation is another criterion which may 
make one tool preferable to another. What detail does the 
problem require? Again it is often a matter of degree plnce 
it is usually Impossible to distinguish all commodities, 
grades and qualities which may be involved. Aggregation al­
ways imposes difficulties of interpretation. When the aggre­
gate variable changes or remains the same, how do the Individ­
ual variables behave? 
The distinction between deterministic and stochastic 
models is of great Importance. Prom a modern philosophical 
standpoint no relations are determined but are all subject to 
variation. From a practical point of view the stochastic ap­
proach, of course, Implies a great advantage because of the 
possibilities of obtaining probability statements. 
The preference between a normative (what ought to beJ and 
a positive (what is; approach depends on the research worker's 
willingness to make additional assumptions, for example of 
profit maximization (cost minimization) and perfect knowledge. 
The definition of statics and dynamics has been exten-
- • sively debated in economic literature. A model will here be 
classified as dynamic if it employs no equilibrium assumptions 
ariri as static if It considers only one equilibrium situation. 
In between we may first distinguish comparative statics, a 
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study of the difference between the system in equilibrium 
before and after a certain change; and secondly, moving equi­
librium. In the latter case a system which is subject to 
change is assumed to take a nevr equilibrium position instan­
taneously. 
The use of the simultaneous equations system for predic­
tive purposes either from the original or from the reduced 
form is clearly established. With respect to causal influence 
implied when the interest is focused on, for example elastici­
ties, we will note below that this may or may not have a clear 
theoretical basis. Here causality means only that z is a 
cause of y if, by hypothesis, It would be possible by con­
trolling z indirectly to control y in a sochastical sense. 
The model, of course, finally also has to be adapted to 
the availability of data, time and resources. In the selection 
of approach there must be a close interaction between what is 
desirable qnd what is possible from those points of view. 
A. Modern Tools for Quantitative Economic Analysis 
In the following some of the important tools for economic 
model-building will be briefly reviewed on the basis of the 
above criteria. 
1. Linear programming 
The basic logic of linear programming may be portrayed in 
the following matrix relations: 
11 
Max. z = XC' (1) 
Subject to 
AX' 5 B' 
X > 0 
where 
element z In this case denotes profit (1 x 1) 
vector X denotes various activities (1 x n) 
vector G net prices (l x n) 
matrix A input-output coefficients (m x n) 
vector B resource restrictions (1 x m) 
Linear programming is obviously a normative tool and 
usually but not necessarily static. So-called dynamic pro­
gramming can in our terms be characterized as comparative 
statics. The approach is generally deterministic (although a 
stochastic variant has been developed), partial, and provides 
good possibilities for a disaggregate treatment. 
2. Input-output analysis 
Another popular analytical device which has received 
great attention lately but which really dates far back to 
Quesnay is the Input-cutput technique developed by Leontieff= 
The analysis is in terms of statics or comparative statics. 
It is deterministic although we also here have a possibility 
of making the coefficients stochastic. Input-output analysis 
can In Its simplest form be described from the following table , 
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Table 1, of intersectoral flows with each sector producing one 
out put. 
Table 1. Input-output matrix 
Consuming sectors Pinal Total 
1 2 n demand output 
Producing 1 
*ii x12*•* •••xln Y1 xi 
sectors 2 X21 x22-.. *2 x2 
• 
n 
-<n 4 4 
The input-output coefficients a^  is constructed by re­
lating the inputs in a certain sector (columns) to the output 
in the same sector, that is: a^ j = The matrix rela­
tion, 2, can then easily be derived1. 
AX = Y (2) 
The input-output approach is clearly a positive instrument and 
requires great detail in the data collection, The analysis 
is, however, usually based on only one year or possibly on an 
average of a shorter period. 
S^ee e.g. Heady and Candler (3.6) p. 481. 
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Predictions from the model are mostly made by specifying 
final demand ( Y) exogenously and solving for total output, 
that is X = A-1Y. The forecasts have to be fairly short run 
since prices are assumed unchanged and therefore no effect of 
price substitution can be accounted for. 
The input-output table may refer to intersectoral flows 
in the economy as a whole. In predicting, however, final de­
mand Is determined exogenously. The analysis must, therefore, 
be described as partial, with great possibilities for a dis­
aggregate treatment. 
3. Single equation 
The necessarily partial scope of the single equation ap­
proach has been much debated. The attacks by Haavelao and 
Prisch were particularly violent. There seems, however, to be 
several rationales for separate use of one or more relations 
out of a bigger system. If the complete model is specified 
either as a recursive or as a conditional causal chain system 
(see below) any relation may be considered by itself without 
causing any bias. On the assumption of supply being perfectly 
inelastic (vertical supply curve) the demand equation can be 
treated separately even in an Interdependent system. 
The analysis is of course positive and may be either 
individual or aggregate. The equation is usually estimated by 
the method of least squares1, which on the basis of conditional 
ipor a description of this method see e.g. Anderson and 
Bancroft (1) chapters 13 and 14. 
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expectations gives a rationale for both predictive and causal 
inference. With respect to the former our interest is mainly 
focused on obtaining a high degree of explanation (R2) while 
in the latter case the significance of the coefficients at­
tracts more attention. 
The error terms are supposed to have a mathematical 
expectation of zero and all have the same finite variance. 
They are also assumed to be non-correlated and Independent of 
the explaining variables. In order to make tests of signifi­
cance or set confidence intervals it is necessary to Impose 
further restrictions; namely, that the errors also are normal­
ly and independently distributed. Both the assumption of in­
dependence and of normality are, however, quite unrealistic in 
economic time series analysis. Tests of significance are 
therefore of minor importance. Conformity with theoretical 
expectations and previous experience seems more essential in 
judging the coefficients. 
The variables above were assumed to be observed without 
errors. If this assumption is relaxed and another implying no 
errors in the equation is imposed instead, another method 
(e.g. weighted regression) has to be used. Since, however, in 
economics usually the errors in the equation are more impor­
tant than possible errors of observation, such methods have a 
very limited application. There is as yet no approach consid­
ering the two types of errors simultaneously. Errors in the 
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equation may arise when some of the Influencing variables are 
unknown or when we lack data about them. Moreover, the Inclu­
sion of certain variables may be Impractical because of the 
risk of isultlcolllssarlty. If in an equation with for example 
three variables, the two independent ones stand In an exact 
relation to each other, the regression becomes indeterminate. 
The same can be said if the correlation Is not exactly t 1 but 
approaches this value. With a priori knowledge about one of 
the coefficients the situation may be remedied by including 
this value and determining the other coefficients by the 
method of least squares (conditional regression analysis). In 
other cases one of the variables has to be excluded to elimi­
nate the multicolllnearlty. 
If the errors are non-correlated and have the same 
variance, it is possible to show that the method of least 
squares gives estimates which are unbiased and of optimal 
efficiency, that is, have the smallest possible variance. If 
they furthermore are normally and independently distributed 
this method produces the same estimators as the maximum like­
lihood method, that is, estimators which are consistent, ef­
ficient and, If existing, sufficient. 
4. Simultaneous equations systems 
The simultaneous equations approach is of a positive 
nature and may or may not be partial. If It is general the 
relations are usually highly aggregated. Within this category 
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which is covered by an extensive econometric literature three 
systems can be distinguished. The rationale for the recursive 
approach was established by Bentzel and Wold (3) although 
earlier Tinbergen (40) intuitively used this model. The 
interdependent system was developed by Haavelmo and the Cowles 
Commission1. Conditional causal chains have in the past been 
frequently employed although the theoretical foundation of the 
approach has not until recently been laid by Wold (85, 86, 87). 
a. Interdependent systems The interdependent ap­
proach can be described as a moving equilibrium system and can 
in matrix form be written: 
AY' + BZ' = € (3) 
If the model contains n equations, Y is a 1 x n vector of 
endogenous variables while Z refers to a vector of predeter­
mined, that is, exogenous and lagged endogenous variables. 
The error term (€ ) is assumed to have the following proper­
ties: r(€ Z) = 0, r(e* e*~s) = 0 if s 0. The errors in 
different equations but referring to the same time period may, 
however, be correlated. It may also be noted that the error 
in a certain equation may be correlated with the endogenous 
variables in this relation. For predictive purposes we would 
like to have the equations in the form of conditional expecta­
tions. This can be accomplished by transforming the original 
3-See e.g. Hood and Koopmans(22). 
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relations Into a reduced form, 4. 
Y' = - A-1%' + A"1€ (4) 
If the purpose is only one of prediction there is no objection 
to an estimation of the reduced form. If the interest, how­
ever, centers on the original coefficients, some difficulties 
arise. The original relations cannot be given the usual 
causal interpretation. We may instead speak of vector causal­
ity, i.e. the vector of the endogenous variables being caused 
by the vector of the predetermined variables. It is a Joint 
dependence, in other words. The original equations do not 
show what happens to a particular endogenous variable if 
another endogenous variable changes. They do not give 
E(Y* / Y*). The coefficients can therefore not be interpreted 
 ^ J 
as elasticities in the usual sense. 
The interdependent approach Is closely associated with 
and grew out of the problem of identification, which deals 
with the interpretation of obtained coefficients. For example 
will qt = f (Pj.) give a supply or demand function or neither? 
To decide the question we must have additional information, 
that is, add certain variables to our supply-demand model. A 
recursive system is automatically identified, while the prob­
lem in this sense occurs to both the interdependent and the 
conditional causal chain models. In the interdependent ap­
proach the Identification is, however, still more vital since 
it also concerns the method of deriving the original coef-
18 
fielents from the estimates of the reduced form. We distin­
guish Just identified and over identified systems. To make 
such a derivation possible certain variables must occur in 
the system but not in the specific equation which we are con­
sidering. In other words, some coefficients have to be exact­
ly equal to zero. The interdependent system is most commonly 
estimated by the limited information method1. 
b. Conditional causal chain systems Like the inter­
dependent model the conditional causal chain approach may be 
regarded as a moving equilibrium system. It may be described 
by the same maxtrlx equation, 3» as the former, but with all 
relations specified as conditional expectations, that is 
r( £X) = r( € Y*) = 02. On this assumption the original equa­
tions can be estimated by the method of least squares and be 
used for predictive as well as causal inference. Referring to 
system 5» below, this means, however, that the same variable 
(q) may be forecast and explained in two ways. 
q* = a1Q + a^  p* + a^  z* + u* (demand) (5) 
qt = &2Q + a21 pt * a22 Z2 + u2 (eupply) 
S^ee e.g. Friedman and Foote (11). 
2The star indicates an exclusion of the variable the 
relation of which is considered. 
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With respect to prediction the relation with the smallest 
variance may be selected. The causal interpretation seems 
here as well as in the Interdependent case to be in disagree­
ment with cur earlier notion of causality since one variable 
(p) may influence another (q) in two ways (bicausality). 
Strotz and Wold (39) show, however, that an instantaneous 
equilibrium system may be thought of as an approximation to a 
recursive model. The approximation involved in the equilibrium 
assumption may result in biased coefficients as shown by 
Stojkovic and Wold (38). 
c. Recursive systems The principal form of a re­
cursive model is shown below, 6. 
+ bll H * bl2 *3 + f °lk zk = el <6' 
y2 • b21 y3 + £ °2k zk = e2 
y3 + \ °3k zk " e3 
The predetermined variables are again denoted by z and the 
errors have the following properties ; 1/ E(e^ ) = 0, 2/ 
r-(s* e^ ~S) = 0 except when s = 0 and 1 = j, 3/ r(e^  z^ ) = 
r(e^  y^ ) = r(e^  y ) = r(e^  y^ ) = 0. Assumption 3/ is the same 
as in a conditional causal chain model while 2/ is more re­
strictive than in the two previous systems since r(e* e*) is 
 ^ J 
here assumed to be equal to zero. This difference would 
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vanish, however, if we entered the estimated instead of the 
observed values y2 and y^  in the first equation and y^  in the 
second equation. 
The recursive approach is completely dynamic* The equa­
tions are estimated by the method of least squares. The re­
strictions on the coefficient matrix are quite heavy as can be 
imagined from its triangular form and may or may not be pos­
sible to comply with. 
B. Type of Model Selected 
The unequal growth of supply and demand resulting in the 
present agricultural imbalance makes a model without equi­
librium assumptions desirable. The intention is therefore to 
construct a development model of the agricultural industry and 
to incorporate inputs in research and education as a driving 
force. Because of its dynamic character a recursive approach 
thus would be highly desirable. 
The recursive model imposes, as mentioned, very strong 
restrictions on the coefficient matrix but the agricultural 
sector seems to be comparatively well adapted to this ap­
proach. The period of production for many commodities is one 
year. This makes period analysis on the basis of annual data 
fairly adequate. It also means that the producers may make 
their supply decisions on past price experience. It seems 
therefore possible to simplify the structure of agriculture 
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into a set of equations of this type. To show the development 
of agriculture the model must be able to give fairly long run 
predictions and must therefore contain product as well as 
resource relations. The principal design of those equations 
will be the topic for the remaining parts of this chapter. 
C. Product Supply and Factor Demand Equations 
1. Derivation of the relations 
Our point of departure will be an ordinary exponential 
production function 
q = aQ xai ya2 (7) 
This relation is defined for a given level of technological 
knowledge. One of the main interests of the present investi­
gation is, however, the change which can be expected from 
inputs in research and education. 
Research expenditures will have a cumulative effect by 
improving the quality of the resources and raising the state 
of technology above its previous level. Education is comple­
mentary to research by making the technological advances known 
to the human resource. The transitory nature of man, however, 
demands a continuous re-education to maintain status quo. 
This input will therefore be treated as non-cumulative. The 
annual educational expenses per capita will be taken to indi­
cate the level of Information about available technology. We 
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will speak only of research inputs, but the conclusions are 
valid also for the educational factor. 
After this digression we may then return to the main line 
of reasoning. Can an indirect input like research be included 
in the production function? Assume that the variables in 
Equation 8 represent aggregate value production and expendi­
tures respectively and that product prices remain constant. 
The research inputs improve the quality of one or both of the 
other factors of production. If the prices of those factors 
Increase as a result of the research outlays, the latter 
obviously can not be incorporated as a variable in the equa­
tion. It seems thus not possible to include research efforts 
by commercial enterprises. In the case of government organi­
zations, colleges and universities, however, the conclusion 
seems to be different. Innovations from those institutions 
are freely available and should therefore not lead to an in­
crease of factor prices. An inclusion of such research inputs 
seems, therefore, to be justified. 
A raise in the level of technology will increase output 
from given resources, that is, raise the production function 
in Figure 1 from A to B. It will lead also to a change in 
the relation between the marginal productivities (MPP) of 
ordinary factors of production as illustrated by the slope of 
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the isoquants in Figure 2. In order to incorporate this fea­
ture in relation 8 we may set: 
al = b0 + blR (9) 
Bg — CQ 4" C^ R 
Even if the inputs of x and y remain constant, the relation 
between their marginal productivities is then free to vary as 
shown below: 
MPPX _ a1 y _ (b0 4 b]R) y (10) 
MPPy a2 x (cQ + c^ R) x 
Note that the sum of a^  and a^ , that is, the returns to 
scale, may also change as a result of the research efforts. 
An increase may be suspected on the basis of better possi­
bilities for division of labor, larger and more effective 
machines and communication becoming a smaller obstacle. 
The production function from which we will try to derive 
a product supply and factor demand equation may thus be writ­
ten as follows: 
b + b R c + c R a-
q=aQX° 1 y 0 1 R ^  (11) 
The use of an exponential function and the assumption that 
research Influences the coefficients in a linear fashion are 
of course important simplifications which have to be realized. 
The product supply curve can be derived from the 
Figure 1. The impact of technical progress on the production-
function 
Figure 2. The impact of technical progress on the resource 
combination 
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production function of a profit maximizing individual producer 
via the expansion path and the cost function. Assume that q, 
x and y now refer to physical quantities, that R as before 
denotes exogenous non-c-ommercial research inputs and that the 
prices P , P and P can be regarded as given (pure competi-q x y 
tion). 
The producer then combines his inputs according to the 
expansion path as follows: 
» <*> 
Substituting the value of x from Equation 12 into the produc­
tion function, Equation 11, and solving for y gives: 
7 = aQ 
where 
-
1/d % I eg ~(b0 + blR,/d R -V* q 1/a (13, 
d = (bQ + cQ) + (b^  + c^ )R 
Inserting the expressions for x and y in the cost function, 
Equation 14, 
C = P x + P y (14) 
x y 
gives Equation 15. 
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(15) 
The supply function finally is obtained by taking the deriva­
tive of Equation 15 with respect to q and setting the result­
ing expression for marginal cost equal to the price of the 
logarithmic form emerges: 
log q = l/(l-d)log aQ + (bQ 4 b^ R)/(l-d)log (bQ + b]R) + (16) 
+ (cQ 4 c^ R)/(l-d)log (cQ + c^ R) + d/(l-d)log 
- (bQ 4 b^ R)/(l-d)log Px - (cQ + c^ R)/(l-d)log Py 
+ a^ /(l-d)log R 
Turning to the demand for factors of production, here 
illustrated for y, we note that this on previous assumptions 
is determined by the marginal product of each input. The 
resource will be used to such an extent that the value of the 
marginal product equals the price of the factor. 
The derivative dq/dy is obtained by substituting the expres­
sion for x from the expansion line, Equation 12, into the 
product, Pq. After rearranging, the following relation in 
(17) 
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production function, Equation 11, and taking the derivative 
with respect to y. After rearrangement the demand equation 
can be written in logarithmic form as follows: 
log y = - l/(d-l)log aQd - (b^ j+b^ J/td-Dlog (b()+b1R)/(c0+c1R) 
+ (l-bQ-b^ R)/(d-1 )log Py + (b£)+b1R)/(d-l)log 
- l/(d-l)log Pq - a3/(d-l)log R (18) 
In the statistical analysis two alternatives are avail­
able: one might estimate the production function and predict 
product supply and factor demand through the derived relations, 
or one may apply the statistical estimation directly on Equa­
tions 16 and 18. 
Aside from a certain risk of multicollinearity the pro­
duction function, Equation 11, could be obtained from time 
series data by using the method of least squares on its loga­
rithmic form, Equation 19. 
log qt = log aQ + bglog + b^ R^ log x* + cQlog yt (19) 
+ CjR^ log yt + a-^ log R* + ufc 
This approach must, however, be ruled out. The possibility of 
deriving a prediction of product supply and factor demand 
disappears when more products, factors and research variables 
are introduced. The aggregation of individual relations, 
which means that prices can no longer be taken as given, is 
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another contributing factor. Even without those mathematical 
problems the assumption of profit maximization is a very 
restrictive one. 
A direct estimation of the product supply and factor 
demand relations imposes another type of difficulty, since the 
coefficients all vary with the research inputs. If the esti­
mation is based on as short periods as possible this problem 
might be neglected. Within such an interval obtained coef­
ficients have to be regarded as averages. A notion of their 
development may be obtained through a comparison of different 
periods of estimation. The addition of new variables and the 
aggregation of Individual relations imposes no serious dif­
ficulties and the assumption of profit maximization is avoided. 
In conclusion the equations in question will therefore be 
given the following principal appearance: 
*1 • e0 + eiPqi + Vq2 + Vx + Vy + e5 *1 * =6*2 + <20> 
xt = f + f_pt + f pt + f pt + f pt + f Rt + f Rt + yt 
0  l q x  2  q 2  3  x  4  y  5  1  6 2  
2. Lagged effects 
A few words have to be said about the handling of re­
sources which are relatively indifferent to price changes. 
The acreage used for crops, for example, seems to be almost 
independent of normal changes in land prices. Subtractions 
will occur only with the emergence of competitive alternatives 
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such as urban and highway construction projects or government 
land reclamation programs. Additions may be due to develop­
ment projects sponsored by federal and state agencies. Family 
labor is a similar but less obvious case = The occurrence of 
rewarding non-agricultural opportunities is crucial for a 
downward adjustment of this factor, although farm income here, 
of course, plays an important role. For those two resources 
we will, therefore, use actual inputs instead of prices in the 
equations where they occur. 
Rigidities in the reaction of the dependent variable to 
changes in the explanatory ones may presumably be common In 
the model which we intend to estimate. A given set of build­
ings or machines may have to be worn out before substitution 
can occur, capital may be difficult to obtain, lack of know­
ledge or reluctance to change may deter flexibility. Price 
uncertainty is still another reason to slow reaction. This 
factor, however, will not be explicitly dealt with because of 
the great number of terms which have to be added. ^ Other 
rigidities will be considered through a scheme suggested by 
Nerlove (32). 
Let q* denote the equilibrium position of the dependent 
variable after a certain change in one or more of the inde­
pendent ones. Assume this equilibrium is approached through a 
geometric series as shown in Figure 3 and Equation 21. 
Igee Nerlove (32). 
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The advantages of this procedure may be shown by a simple 
equation, Equation 22. 
qt = a0 + alPt + Vt (22) 
For illustrative purposes we may rewrite relation 21 as 
follows : 
t 
qt = 2L G(l-C)t-*q* (23) 
m=0 
By inserting the value of q* from Equation 22 into Equation 23 
we get Equation 24. 
t t 
«t • a0 + all + a2Z Cd-Ol^ X (24) 
m=0 m=0 
Expression 24 shows q^ . as a function of pfc and y and of all 
previous observations of those variables. The relation in 
this form would, however, be very awkward to estimate. Fortu­
nately an alternative way is available. By substituting Equa­
tion 22 into Equation 21 an equation more adapted to statis­
tical analysis is obtained. 
qt = 0a0 + CalP(. + Ca2yt + (l-Ch^  (25) 
The speed of adjustment, G, is assumed to be the same for all 
variables included. Through its simplicity the approach is 
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very useful and It Is hoped to Improve the results in spite of 
the oversimplification involved. 
By the use of this scheme we also get a comprehension of 
both long and short run elasticities. In Figure 4 the Sg-
curve would indicate the short run and the ST-curve the long jj 
run adjustment to certain price changes. If the variables are 
expressed in logarithms the steepness of those curves would 
indicate the price elasticity of supply. The slope of ST 
would thus be equal to in Equation 22 and that of SQ to Ca^  
in Equation 25. 
D. Product Demand Equations 
The derivation of the product supply and factor demand 
equations require some new lines of thought. In the present 
section where the origin of the product demand equations is 
discussed, we will, however, give only a brief review of ac­
cepted theory. 
The shape of the demand relation depends on the utility 
function. Assuming a given income, budget constraint, and 
maximization of utility, the demand equation can be derived 
from the following function: 
Max. V = U + X(yQ  -  Z P^ ) (26) 
where 
U denotes the utility function 
yQ refers to income 
Figure 3. The approach to a long run equilibrium position 
Figure 4. Short and long run supply curves 
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p and q are prices resp. quantities of different com­
modities and, 
Xis a Lagrange multiplier. 
The demand for a certain product then emerges as a single 
valued function of income and product prices, that is, 
q ±  =  f (y 0 .  P v  P n )  ( 27 )  
In addition this relation is usually considered to be homoge­
neous of degree zero, that is, proportional changes of prices 
and income will leave demand unchanged. To incorporate this 
property such proportional changes will be removed in our 
empirical analysis by dividing all price and income variables 
by a common deflator. 
During the period on which the analysis will be based the 
utility and thus the demand function are likely to change be­
cause of variations in taste and the occurrence of new spend­
ing alternatives. The suggestion in the previous section to 
base the estimation on shorter intervals and to compare those 
can thus be recommended also from this point of view. 
Demand, like supply, may react slowly to changes in the 
explanatory variables. For that reason the Nerlove scheme 
will be applied also to the relations which were dealt with 
in this section. 
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E. Factor Supply 
Having considered demand for and supply of products, and 
demand for factors of production, a few words must now be said 
about the supply of various resources. 
We will in general not deal with factors which are inter­
nal, that is, both produced and consumed within the agricul­
tural sector of the economy. Two exceptions have been made, 
however. Since exports and government support programs pro­
vide a relatively important final demand, feed grains have 
been included as a particular product market. The other 
exception is productive livestock (cows, horses and so on) 
which is needed to provide an interest item in the calculation 
of farm income. In both cases we note that the same person 
often both produces and uses the input although an extensive 
market also occurs. For productive livestock this market will 
be Ignored and the quantity of this resource will be explained 
by a single relation. 
A similar reasoning applies to family labor. The deci­
sion to stay in or to leave, to stay out of or to enter 
agriculture is made by each individual, and no market in the 
ordinary sense can be conceived of. Only one relation is 
therefore needed to explain the variations of this factor. 
The amount of agricultural land may be determined by 
multiplying the number of farms by farm size. The number of 
farms is of course closely related to the amount of family 
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labor. Yet a definite land market occurs. It will be as­
sumed, however, that the decision to give up or to enter 
agriculture does not depend on land prices but rather on 
relative income opportunities and availability of alternative 
occupations. Thus the number of farms will also be dealt with 
as a single equation. In the farm size equation which is next 
included In our system, land prices are allowed to enter as an 
explanatory variable. The land market Is then completed by an 
attempt to explain land prices from changes in the number of 
farms and from adjustments of farm size. 
Because agricultural demand for hired labor constitutes 
only a very small proportion of total demand for this resource, 
we will treat wages of hired agricultural workers as an exoge­
nous variable. Such a procedure seems to be justified by the 
dependence on other sectors of the labor market. Collective 
bargaining in those tends to make pricing fairly rigid - at 
least In a downward sense. By treating wages in this manner 
we imply that the supply of labor is infinitely elastic. 
Remaining inputs, machines, building materials and vari­
ous operating expendables seem to come from more or less 
oligopolistic Industries. The derivation of supply equations 
for those industries would Imply a careful study of their 
behaviour, since no definite theory of monopolistic competi­
tion is available, but such an investigation is considered to 
be beyond the scope of the present endeavor. For the purposes 
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of this study, it does not seem unrealistic to assume factor 
prices to be determined exogenously and consequently to treat 
supply as infinitely elastic. This judgment is based on the 
apparent price behaviour of those firms. It is strengthened 
by the fact that for most industries In question the agricul­
tural demand is only a relatively small part of totr.l demand. 
The price relation for land was briefly touched upon in 
section E. We will now focus our attention on the remaining 
price equations, which all refer to product markets. 
The relation to be used is based on the assumption by 
G our not (Walras ) that price tends to increase as a result of a 
positive excess demand. The explicit equation In the form 
below, Equation 28, was, however, first used by Wold (84). 
The lag of the demand variable, d, is based on the assumption 
that expected demand Is equal to past demand. In other words, 
price is supposed to be a function of expected excess demand. 
In a recursive system supply, s, and demand, d, are 
explained by the following relations: 
P. Price Equations 
(28) 
(29) 
dt - cQ + olPt 
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Would the Inclusion of other variables In those equations have 
some Influence on the price relation, Equation 28? Research 
inputs and factor prices may, for example, shift the supply 
curve from SQ to in Figure Since the current value of 
the quantity supplied enters the price equation, such a shift 
would be automatically incorporated. The position of the 
demand curve, on the other hand, may be changed from d^  to d^  
in Figure 6 by variations, for example in income or popula­
tion. With Equation 28 In Its present form such changes 
would be disregarded and predicted price would drop to pt 
while the actual price would only move down to p'. Variables 
v 
which may shift the demand curve should therefore be Included 
in the price relation. 
The principal discussion of our model Is thereby com­
pleted. We will in the next chapter give a detailed descrip­
tion of estimated equations. 
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III. A STRUCTURAL MODEL OP AMERICAN AGRICULTURE 
An econometric model always gives a more or less simpli­
fied picture of the reality it intends to describe. A discus­
sion of the structure of the system selected to trace the 
workings of the agricultural industry opens the present chap­
ter. The method used In the estimation of the model is then 
next commented upon. As a background for the detailed exami­
nation of estimated relations which will follow in sections 
D, E and F, a brief survey of information available with 
respect to various elasticities is given in part C. 
A. Level of Aggregation 
The extent of detail which the model may provide raises 
intricate problems. The objectives require a general model of 
agriculture. To obtain a system which can be handled it is 
then necessary to make fairly large aggregates of both prod­
ucts and inputs. The products in a certain group must be 
relatively homogeneous with respect to both supply and demand. 
From those general considerations five product groups 
were selected: namely, animal food products, food crops, 
fruits and vegetables, farm industrial products and feed 
grains. For each of those groups supply as well as demand and 
price relations will be estimated. In addition, government 
demand, that is, Commodity Credit Corporation (CCC) Inven­
tories of wheat, cotton and corn, will be considered In three 
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separate equations. 
On the input side an attempt will be made to determine 
demand relations for hired labor, machines, service buildings, 
productive livestock and operating expendables. The number 
and size of farms will be the objects of two further relations 
and a land price equation will complete the land market. 
Family labor, farm indebtedness and farmers' Income from non-
agricultural sources will finally also be considered. The 
model then contains twenty-nine equations. On this level of 
aggregation we hope to obtain interprêtable coefficients and 
useful predictions. 
B. Estimation Procedure 
A complete list and description of variables is given In 
Appendix A. Besides the twenty-nine endogenous, an additional 
thirty-seven variables are assumed to influence but are to be 
determined outside of the system. By combining endogenous and 
exogenous variables in exact relations, various estimates of 
farm income expenditures may be obtained, as will be shown 
in chapter IV. In order to limit the number of influences in 
each equation, some of the endogenous variables are combined 
through definitional relations. 
The data collection covers in general the period 1910-
1959 and is summarized in Appendix G, Tables 49-52. In view 
of the conclusions in chapter II (sections G and D) the 
41 
estimation has been based on two periods: namely, 1913-34 and 
1935-59. A comparison of those two intervals is hoped to give 
some information about possible changes In the coefficients. 
The model is constructed for predictive as well as for causal 
inference. The emphasis on a high degree of explanation (R^ ) 
results in the inclusion of non-slgnlf leant coefficients. The 
predictions of the model will be based on the later period. 
The recursive system imposes very heavy restrictions on 
the pattern in which the variables may enter the model. The 
interdependence between the current forms of the endogenous 
variables is shown in Table 2. The diagonal character of the 
matrix in this table indicates that recursiveness has been 
achieved. The method of least squares may thus be applied to 
each of the linear equations. 
A complete description of estimated 1935-59 relations 
together with significance and elasticities for both periods 
is included in Appendix B, Tables 20-48. If the correlation 
between two Independent variables should exceed 0.95, this is 
pointed out. The results will be analyzed and compared in the 
last three parts of the present chapter. To allow a compari­
son with previous quantitative findings, such information will, 
however, first be briefly summarized. 
G. Available Quantitative Information 
Some earlier estimates of price elasticities of demand 
for various products or groups of products are condensed in 
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Table 2. Matrix of coefficients (1935-59) 
l28.2 
Endogenous 
variables 21 23 24 25 27 10 18 28 6789 (36 )a 16 17 
21 1 C21 a21i2 
1 
n %23 a23.2 °23 *23.3 24 1 C24 a24#1 C24 a24#2 
25 1 C25 a25il °25 a25.2 
££ 1 *27.1 *27.2 
18 1 
28 1 
6 1 
7 1 
8 1 
9 1 
(36)* 
16 
11 
15 
(34)* 
12 
13 
14 
11 
1 
2 
3 
4 
5 
22 
(35)* 
19 
20 
29 , 
(48)b 
1 
] 
*BefInltlonal variable. 
I^ncome variable. 
8 9 (36 )a 16 17 26 15 (3*0* 12 13 14 
°23 *23.3 
g24 *24.2 
°25 a25.2 
*27.2 
*28.2 
*10.4 „ *10.3 
°18 &18.3 
c9 *9.2 
g7 *7:1 
°8 a8.2 °8 *8.3 
* * 
Cl6 *16.2 
°9 *9.1 
°17 al7.2 
* 
1 
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Table 2 (Continued) 
Endogenous 
variables 11 1 2 3 
21 
23 
24 
25 
27 
10 ai /•« o a 
18 ci8 *18.2 ' °18 *18.1 
* C6 *6.1 
® C8 *8.1 
(36)* 
17 °16 *16.1 c 
26 2^6 *26.l 17 17,2 
< « a  a l 5 . 2  a 1 5 . X  
S 
1 *11.1 
2 1 
3 l 
4 
5 
22 
(35)* 
19 
20 
29 . 
(48)% 
'21 
14.1 
4 5 22 (35 )a 19 20 29 (48)b 
C21 a21.1 C21 *21.4 
C23 *23.1 
C21 *21.3 
°18 *18.1 
a 28.1 
r6 a6'3 C? ?il 
°8 *8.4 
c9 *9.3 
'17 *17.2 
*15.1 
14.1 
*12.2 $:! 
*11.2 
* 
1 °l9 *19.1 
°20 *20.1 
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Table 3» A considerable variation may be noted in the eases 
where more than one observation is available. Attention must 
be paid to the different time periods and methods of estima­
tion. Cromarty's elasticities are maximum likelihood esti­
mates while the remaining are obtained by the method of least 
squares. Mehren uses a cross-sectional approach. Comments on 
the tables in this section are withheld awaiting comparison 
with the results of the present study. 
Table 4 gives some idea of the information which is 
available with respect to income elasticities. A few observa­
tions on the elasticity of government demand to changes in 
support prices have here also been included. The estimates by 
Cromarty are surprisingly high. 
Table 5 contains some of the available price elasticities 
of product supply from studies by Cromarty and Nerlove. The 
latter bases his analysis on acreage instead of quantity. 
Some fairly late investigations have also made a number 
of price elasticities available for factor demand. A few of 
those are Included in Table 6. Following this brief summary 
attention is directed to the findings of the present invest i-
gat ion. 
D. Product Markets 
For each of the product markets three relations 
namely, supply, demand and price were estimated. 
Table 3. Prloe elasticity of demand 
Fox (10) Fox (10) Cromarty1 Sohultz (35) Mehren (29) 
Commodity or 1922-41 1922-41 1929-53 1915-29 1949 
group Retail price Farm price Farm price Farm price Farm price 
Animal food prod. -0.52 
Dairy products -0.30 -0.60 
Pork -0.81 -0.80 
Beef -0.79 -0.80 
Eggs -O.26 -0.42 
Chicken -0.72 -0.89 
Food crops 
Wheat -O.52 -0.18 -0.41 
Potatoes -0.22 -0.32 -0.15 
Dry edible beans -0.12 
Fruits and veget. 
Fruits -0.82 
Truck crops -0.59 
Industrial prod. 
Cotton -0.30 -0.12 -0.60 
Soybeans -0.60 
Flue tobacco -5.76 -0.45 
Feed grains 
Corn -0.48 -0.67 
1In Heady et al. (17) p. 109. 
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Table 4. Income elasticity and elasticity of government 
Commodity or 
group 
Income elasticity Elasticity of 
government demand 
Fox (10) Cromarty1 Cromartyl 
1948 1929-53 1929-53 
Animal food products 0 . 2 2  
Food crops 
Grain products 
Wheat 
Potatoes and sweet pot. 
Dry edible beans 
Fruits and vegetables 
Industrial products 
Cotton 
Fats and oil 
Flue tobacco 
-0.21 
-0 .05  
-0.33 
0.33 
-0.04 
1.426 
0.953 
2.678 
3-677 
1.252 
Feed grains 5.934 
1In Heady et al. (17) p. 109. 
1. Supply equations 
a. General remarks The production of each group of 
commodities was put in relation to its price, price of other 
products, price of factors of production and inputs in agri­
cultural research and education. In the case of crop produc­
tion, variables for weather and the amount of cropland used 
were added to this list. In view of the limited number of 
observations and the risk of multicolllnearlty, prices of 
"other" products were combined in the following fashion: 
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Table 5. Price elasticity of product supply 
Commodity 
Cromarty1 1929-53 
current price lagged price 
Nerlove (33) 
1909-32 
lagged or ice 
Beef cattle 
Dairy products 
Hogs 
Eggs 
Poultry meat 
Wheat 
Fresh vegetables 
Cotton 
Soybeans 
Plue tobacco 
Corn 
0.04 
0.21 
0.13 
0.30 
0.68 
0.32 
O.36 
0.17 
0.52 
0.35-0.48 
0.14-0.20 
0.09-0.10 
1In Heady et al. (17) p. 109. 
Table 6. Price elasticity of factor demand 
Input Short run Long run 
Fertilizer 
Hired labor 
Tractors 
Machinery 
-0.54 
-0.49 
-1.71 
-0.11 
-O.45 
-1.00 
-2.50 
-2.30 
-O.62 
- 2  .60 
GrUiches (12) 1911-56 
Heady and Yeh (18) 1926-56 
Heady and Yeh (18) 1910-56 
Griliches (12) 
C-r iliches (12) 
1912-56 
1920-41, 
1947-57 
Cromarty (6) 1923-54 
wholesale price 
Cromarty (6) 1923-54 
retail price 
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In this example, Y^Q refers to the combination of prices of 
food crops, Y^ 2» fruits and vegetables, Y^ ; and farm indus­
trial products, YlJ+. The prices of different inputs were 
aggregated in a similar manner. The coefficients used in this 
process are included in Appendix C, Tables 53 and 54. 
The Nerlove approach described in chapter II:C was used 
to take account of lagged supply reactions. It gave signifi­
cant results only for animal food products, although a reason­
able coefficient- was obtained also for fruits and vegetables. 
By reasonable is here meant that the numerical values of the 
long run elasticities should exceed the ones for the short 
run. 
The degree of explanation, R2, was, as shown in Table 7, 
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Table ?• Supply equations: degree of explanation and, short 
mm elasticities for crOulaixd and weather-, 1935-59 
Short run elasticities 
Product R2 Cropland Weather 
Animal food products (Y^ ) 0.953 - -
Food crops (Yg) 0.766 -3.732 0.039 
Fruits and vegetables (Y^ ) 0.752 - -
Industrial products (Y^ ) 0.823 4.702*** 0.184 
Feed grains (Y<) 0.919 1.138 0.934***% 
a**Significant at the five per cent level. 
b#»#5ignif leant at the one per cent level. 
quite acceptable for animal food products and feed grains but 
somewhat less encouraging for the other products. The same 
table also gives the short run effect of a one per cent change 
in the amount of cropland and weather. The latter variable 
seems to have relatively little influence on food and indus­
trial crops while feed grains show a fairly large and highly 
significant elasticity. The cropland effect has got a wrong 
sign for food crops, presumably because of a confounding with 
other variables. The multiple correlation coefficients for 
the earlier period are generally lower. A comparison for the 
coefficients of cropland and weather show irregular changes. 
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b. Price elasticities Product prices were in all 
supply functions lagged one year while factor price was 
entered in its current form. The early and relatively inflex­
ible decision about what to plant makes the lag assumption 
quite realistic for crop production. It is somewhat less ac­
ceptable for animal products but Is necessary to maintain the 
recursiveness of the model. All prices are measured at the 
farm level. 
Short and long run price elasticities are summarized In 
Table 8. 
An increase in the price of a certain commodity would 
presumably tend to raise the supply of this product. A 
positive sign would therefore be expected for the elasticities 
in the first two columns. A question mark must thus be at­
tached to the Insignificant coefficients for feed grains and 
Industrial products. For feed grains the effect of changes in 
prices of animal products may overshadow the adjustment to 
variations in feed grain prices. The sign for industrial 
products is harder to explain. The high level of aggregation 
in this group may be the cause of the trouble. The estimates 
of the other commodities are in close agreement with previous 
information, Table 5. The earlier period, 1913-34, seems to 
give very unreliable coefficients. 
With a competitive relationship between the different 
commodities, a rise in price of "other" products would ceteris 
paribus tend to decrease the supply of the product considered. 
Table 8. Supply equations: price elasticities, 1935-59 
Price of oon- Price of * other* Price of factors 
eldered products products of production 
Product 
Short run Long run Short run Long run Short run Long rui 
Animal food products (Y^ ) 0.320** 1.600 -0.135s 
-0.032 
-0.675* 
-0.160 
-0.473 -2.365 
Food crops (Y2) 0.621*b 0.218 -0.405 
Fruits and vegetables (Y^ ) 0.254 0.284 -0.048 -0.054 0.403 0.451 
Industrial products (Y^ ) -0.423 0.256 -0.141 
Feed grains (Y^ ) ~0.225 0.527**0 
-0.189 
-0.354 
aPrice of feed grains. 
b
•Significant at the ten per cent level. 
0Price of animal food products. 
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Negative signs would generally be expected in columns 3 and 4 
gnri reservations have thus to be made for the elasticities of 
food crops and industrial products. Because of the complemen­
tary character of feed grains in production of animal products, 
higher prices of the latters would tend to increase, and 
significantly have increased, the production of feed grains. 
Upward changes in factor prices, finally, would obvious­
ly be thought to diminish supply. Except for fruits and veg­
etables our empirical findings also seem to agree with this 
expectation. 
c. Agricultural research and education Inputs In 
research and education would of course be assumed to increase 
output. It is also probable that the relative advantage of 
one product over another, that is, the slope of the production 
possibility curve, may change through the flow of new tech­
nique. Differences in the growth of production would thus be 
natural and for a certain enterprise even a decrease may oc­
cur. For a particular commodity, research and education 
usually would seem to work in the same direction. Conflicts 
are possible, however, if, for example, the extension service 
proposes a diminished acreage of a certain crop on a land 
conservation basis but forthcoming technology increases the 
yield per acre. 
To judge from the coefficients in Table 9> research ef­
forts seem to have had a higher and more significant effect 
for industrial products and feed grains. The elasticities for 
Table 9. Supply equations : short and long run elasticities for agrloultural 
research and education, 1935-59 
Product 
Agricultural research 
Short run Long run 
Agricultural education 
Short run Long run 
Animal food products (Y^ ) 
Food crops (Yg) 
Fruits and vegetables (Y^ ) 
Industrial products (Y^ ) 
Feed grains (Y^ ) 
0.175 
0.114 
0.155 
0.453** 
0.578*** 
0.875 
0.174 
-0.045 
0.243 
0.074 
0.080 
-0 .202  
-0.225 
0.083 
Vj\ 
V) 
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other groups are smaller but still positive. This result 
seems to be in line with our general comprehension of the flow 
of new innovations. 
The elasticities for agricultural education are not as 
high and in two cases even have negative signs. Since none of 
those coefficients are significant, however, there will be no 
attempt at an explanation. 
It was not possible to see any definite effects of inputs 
in research and education during the earlier period. The co­
efficients are vague and inconsistent. 
2. Demand equations 
a. General remarks After having completed the exam­
ination of the supply equations, attention is directed to 
domestic consumption. In view of its intermediate character 
the demand for feed grains will be treated separately. For 
the remaining products per capita consumption was used as the 
dependent variable in equations containing the price of the 
commodity in question, price of other agricultural products, 
price of non-food commodities and per capita income as Inde­
pendent variables. Since prices are taken at the farm level 
and since the retail margin may show some variation, the 
farmer's share of the consumer's dollar was used as a further 
variable. In an effort to account for a possible trend in the 
taste pattern, time was finally also explicitly incorporated. 
A possible delay in the reactions to changes In the 
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Independent variables was treated in the same manner as for 
the supply equations. The result under these modifications 
was somewhat better than the previous prediction. Only fruits 
and vegetables gave unreasonable long run estimates. The 
degree of explanation varies between 0.?0 and 0.95 as shown In 
Table 10 where elasticities for time and the retail margin 
have also been included. 
Table 10. Demand equations: degree of explanation and short 
run elasticities for time and farmer's share of 
consumer's dollar, 1935-59 
Short run elasticities 
Product R2 Time Farmer's share of 
consumer's dollar 
Animal food products (Y^ ) 0.952 0.311* 0.806*** 
Food crops (Yr,) 0.872 -1.415*** -0.047 
Fruits and vegetables (Yg) 0.702 0.106 3.356** 
Industrial products (Y^ ) 0.800 0.479 1.026 
The role of food grains seems definitely to have de­
creased during the period in question as shown by the highly 
significant negative elasticity for time « Its place in the 
diet has instead been taken by other food products, particu­
larly the animal ones. A tendency towards higher industrial 
consumption (cotton, tobacco, etc.) seems also possible. 
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An increased share of the consumer's dollar may mean a 
lower retail margin and would then presumably lead to higher 
consumption. With the exception for the small and insignifi­
cant coefficient for food crops this is also born out by the 
empirical findings in Table 10. 
b. Price and income elasticities All prices enter 
the equations without lag. The slope of the estimated demand 
curves are all negative as shown by the first column in Table 
11. The numerical value of the elasticities closely corre­
spond to those In Table 3» although they are generally some­
what less negative. Fox, for example, estimated the elastici­
ties of an1.mal products, fruits and truck crops to -0.52, 
-0.82 and -0.59, respectively, compared to the present results 
of -0.40 for animal products and -0.65 for fruits and vegeta­
bles. With the exception of animal products the coefficients 
for the earlier period, 1913-34, seem to point towards demand 
becoming more inelastic over time, a trend which may explain 
the difference from previous results. 
Unless the products are complementary, a rise In the 
price of "other" agricultural as well as non-food products 
should tend to Increase the consumption of a certain product. 
It Is therefore difficult to accept the elasticities In col­
umns 3 aN 4 for Industrial products and in 5 and 6 for food 
crops. The relation between the demand for industrial prod­
ucts and price of food Is probably weak, that is, close to 
Table 11. Demand equations: price and income elasticities, 1935-59 
Price of con- Price of * other" Price of non- Per capita 
sldered product agricultural nnort. food products income 
Product Short Long Short Long Short Long Short Long 
run run run run run run run run 
Animal food -0.402*** -0.421 0.015* 0.016 0.131 0.137 -0.003 -0.003 
prod. (Y^ ) 
Pood crops (Y?) -0.148 -0.217 -1.201* -1.758 0.400** 0.586 
Fruits and -0.653** 0.239* . 0.231 0.133 
vegetables (Yg) -1.439**° 
Industrial -0.026 -0.050 -0.270 -0.518 0.627° 1.203 -0.169 -0.324 
prod. (Y^ ) 
aPrice of food crops. 
b Price of animal food products. 
°Rent of housing. 
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zero. Consumption of food crops is an insignificant item in 
the consumer's budget and may therefore be suspected to be 
relatively independent of non-food prices. The unexpected 
signs may thus be due to an interrelation with other vari­
ables. The significant negative cross-elasticity between the 
consumption of fruits and vegetables and the price of animal 
products may be due to a complementary relation in the modern 
diet between those two groups. 
With the exception of food crops the income elasticities 
seem surprisingly low In relation to earlier estimates, Table 
4. For food crops the conclusion is the opposite In relation 
to the coefficients calculated by Fox for products in this 
category which are all negative. The elasticity for wheat, 
1.426, by Cromarty appear to have a considerable upward bias. 
c. Feed grains Some consideration has then to be 
given the remaining demand relation, that is, the domestic 
disappearance of feed grains. This was put in relation to 
production of animal products and inventory of productive 
livestock. The use of feed grains in relation to hay and pas­
ture may vary with the price of this commodity and of animal 
products and those two prices were therefore included. A 
multiple correlation coefficient of 0.869 was obtained as 
shown in Table 29, Appendix B. All coefficients had the ex­
pected signs and most of them were highly significant. An 
elasticity of -0.41 was estimated for the price of feed grains 
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which very closely agrees with that by Schultz for corn, 
-0.48, in Table 3« The coefficient by Mehren is somewhat more 
elastic. 
3. Price equations 
Both the product supply and product demand relations of 
the model have thus been examined and the attention will next 
be turned to the prices of the five groups of commodities. An 
attempt was made to explain the price development from varia­
tions in excess demand i.e. from a variable of the following 
form: 
Yy~X + X^ 1 + 0.884 A Y^ 1 Yg 
The symbol Xy in this example refers to domestic consumption 
of food crops, to net export of this product and 0.884 A 
Yl6 t0 oranges in government inventories of wheat times 
1910-14 price of wheat. Total production, Yg, is subtracted 
and except for feed grains the whole expression put in per 
capita terms by division by total population, X^ . The prin­
cipal design of the price equation was explained in chapter 
II;F. Per capita income and support prices were incorporated 
as demand shifting variables. To increase the degree of ex­
planation national unemployment was finally also included. 
Agricultural prices are generally thought to vary rather vio­
lently with variations in business conditions. In spite of 
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the deflation by a general price index an increase in unem­
ployment may thus tend to lower prices. This is also signifi­
cantly verified by Table 12. 
The empirical findings sire less encouraging in other 
respects, however. The multiple correlation coefficients are 
relatively low and the signs of numerous elasticities hard to 
explain. An increase In excess demand as well as a shift in 
the demand curve to the right through higher income or support 
price would be thought to increase price. The negative and 
significant coefficients for income is therefore surprising 
unless the income elasticities of demand are negative, which 
was not the case at least for food crops and fruits and vege­
tables In Table 11. Deflated agricultural prices have been 
falling and per capita Income has increased during the period 
In question. Included variables have not been able to reverse 
this partial negative correlation. The unexpected coefficients 
pertaining to support price and excess demand do with one ex­
ception not possess statistical significance and may therefore 
be less essential. The uncertain effect of those two vari­
ables is, however, in itself astonishing. Aggregation and 
possible errors of observation may be the explanation with 
respect to excess demand. In the equation for feed grains the 
elasticity for the price of animal products seems to agree 
with our expectations. In general, however, the price equa­
tions seem to be comparatively weak. This conclusion also ap-
Table 12. Price equations: degree of explanation and short run elasticities, 
1935-59 
Demand shifting variables 
Product R< 
Excess Price of Support Unem-
demand Income Animal prod, price ployment 
Animal food prod. (Y ) 0.725 -0.010** -1.509*** -0.476*** 
Food crops (Y^ g) 0.607 -O.OOO3 -1.382*** -O.I58 -O.529*** 
Fruits and vegeb. (Y^ )^ 0.441 0.005 -1.239** -0.440*** 
Industrial prod. (Y^ ) 0.767 -0.001 -0.958*** 0.094 «0.382*** 
Feed grains (Y^ ) 0.639 0.0005 1.358*** -0.086 0.050 
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plies to the interval 1913-34, which gives almost the same co­
efficient pattern. 
4. Government demand 
In an attempt to determine the influence of government 
intervention through price support operations, equations for 
GOG inventories of wheat, cotton and corn were estimated. 
Market and support price were used as the main explanatory 
variables. Export and total production were inserted without 
much success to take account of changes in foreign demand and 
short run variations of domestic supply. Allowance for lagged 
reactions were made through the Nerlove approach previously 
used for supply and demand relations. The results show a 
highly significant and considerable delay in the response to 
changes in the independent variables. 
The degree of explanation is as shown in Table 13 quite 
satisfactory with the possible exception of cotton. The price 
elasticities all point in the right direction and agree fairly 
well with the estimates by Cromarty In Table 4. The elastic­
ity for support price of corn is lower here, however. 
This concludes the analysis of the production and con­
sumption of agricultural products. The next section will 
concern the resource side. 
63 
Table 13. Government demand: degree of explanation and short 
Short run elasticities 
Product P. Market price Support price 
Wheat (Ylé) 0.914 -1.985** 2.175** 
Cotton (Y ) 0.653 -2.953*** 1.670*» 
Corn (Yl8) 0.959 -0.575 0.863 
E. Input Relations 
Nine of the equations in the model concern the use of 
various factors of production. A closer inspection of the re­
lations for family labor and land will here first be made. 
The rest of the section will then be devoted to an examination 
of the demands for hired labor, machines, buildings, produc­
tive livestock and operating expendables. 
1. Family labor and number of farms 
The amount of family labor and the number of farms are, 
of course, closely connected. They are both seen In relation 
to the availability of full or part-time non-agricultural 
employment to the relative income possibilities in the 
farm and non-farm sectors of the economy. A considerable lag 
in the reaction to changes in those variables may be expected 
and both short and long run elasticities are therefore of 
64 
considerable interest. The empirical results are summarized 
in Table 14. 
Table 14. Family labor and number of farms ; degree of expla­
nation and elasticities, 1935-59 
Relat ive Farmers1 
Unemployment Income Non-agr. employm. 
Short Long Short Long Short Long 
Relation R run run run run run run 
Family 0.995 0.010 0.01? 0.060** 0.101 -0.403*** -0.675 
labor (Y^ ) 
Number of 0.999 0.003 0.011 0.002 0.007 -0.067*** -0.244 
farms (Y ) 
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The degree of explanation is very high and the elastici­
ties all have expected signs. The difference between the 
short and long run estimates are in both oases highly signifi­
cant (Appendix B, Tables 38 and 39). Non-agricultural employ­
ment of farm family members seems to be a very important fac­
tor in explaining the decrease of the labor input and the 
number of farms. A part-time employment thus tends to facili­
tate a complete transfer to the non-farm sector. Farm rela­
tive to non-farm Income is of great consequence In explaining 
the amount of family labor but does not to any considerable 
extent influence the number of farms. National unemployment 
is of minor significance during the later period but plays a 
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more important role in the earlier interval, 1913-34, during 
which variations in this variable were more violent. The 
estimation for the earlier period gives in other respects 
results similar to those cited in Table 14, Besides the in­
fluences in Table 14 a variable for the rural age structure 
was also Included in order to increase the predictive capaci­
ty. If the proportion of farmers above 65 years of age in­
creased, the downward adjustment of family labor and the num­
ber of farms proceeded more rapidly. The coefficients were 
highly significant. 
2. Farm size and land price 
The aggregate amount of land in farms is obviously equal 
to the product of the number of farms and farm size. Our next 
task was therefore to estimate a farm size équation. A very 
high multiple correlation coefficient of 0.999 was achieved. 
The variables used and their short run elasticities are listed 
in Table 15. 
The empirical findings emphasize the highly significant 
role of new technology in increasing the farm size. Lower 
farm indebtedness and land prices are other factors which 
would have an increasing effect. Less part-time employment 
also tends to expand the acreage while the negative sign for 
family labor per farm is surprising. The strong negative 
partial correlation between farm size and family labor has not 
been reversed by the other variables in the equation. 
66 
Table 15. Farm size (Y.J, 1935-59 
C.X. 
Short run 
Variables elasticities 
Price of land -0.070*** 
Farm Indebtedness -O.O63*** 
Family non-farm employment —0.006 
Family labor per farm -0.139* 
Agricultural research 0.351*** 
Agricultural education -0.005 
Agricultural education does not seem to have much Influence. 
The 1913-34 interval gives the same pattern although 
agricultural research here is of minor importance. 
A relation for deflated land prices containing relative 
income, farm size, unemployment and rate of interest as inde­
pendent variables also gave a high degree of explanation, 
0.924. The desire to increase farm size is probably the most 
important factor regulating the demand for land while the 
supply mainly comes from a decrease in the number of farms. 
Since the total amount of land has remained constant the 
latter factor could, however not be included because of its 
almost perfect negative correlation with farm size » The rela­
tive earning possibilities in the farm and non-farm sector was 
thought to be another Important factor explaining the demand 
and supply and thus the price of land. A higher rate of in­
terest would in absence of inflation decrease the demand. 
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Land prices are relatively stable and probably vary less than 
the general price level. ïhe percentage of national unemploy­
ment was included to indicate the various phases of the 
business cycle. 
The estimation in most cases verified what could be ex­
pected (Appendix B, Table 41). A one per cent increase in 
farm size will raise the land price index by 1.091 per cent, a 
coefficient which is highly significant. The elasticity for 
unemployment carried a positive sign indicating that when un­
employment increases, deflated land prices will also tend to 
increase. An advantageous income relation seems to Influence 
prices upwards although this coefficient was not significant. 
Neither was the one for the interest rate which, moreover, had 
an unexpected direction. During the first period, 1913-34, 
the coefficient for farm size was not statistically signifi­
cant while the other variables generally were more dominating 
than before. 
3. Demand for other resources 
The demand structure for remaining resources is sum­
marized in Table 16. 
? 
a. General remarks The coefficients for R are for 
all equations quite satisfactory. A Nerlove approach to lag­
ged reactions was used in all cases except for operating ex­
pendables where it was made impossible because of multicoilin-
earlty. Useful long run elasticities were in this way 
Table 16. Factor demand: degree of explanation and short run elasticities, 
1935-59 
P Price of Price of Pride of Agrlcul- Agrlcul- Farm 
l fflhm nous 1 rïAPAil •* nhViFin H •hiinal -kimeil 1 ndo> 
Crop-
ar c n idered "other" tur tura I ebted- land 
products factor factors research education ness 
Hired 0.998 -0.038 -0.691*** 
labor (Y^ ) 
Machines 0.963 -0.102 -0.037 
(Y24) 
Service 0.929 -0.037 -0.046 
buildings 
(ï25) 
Productive 0.887 0.098»b -0.182*° 
livestock 0.021 
( ï2é> 
Operating 0.998 0.155** 0.261 
expendables 
(?27> 
-0.528***8 -0.164 0.084* -0.256*** 0.392 
-0.292 
4.529*** 0.032 0.885*** 0.438 3.993" 
0.640 -0.257 0.254 -0.983 -1.187 
-0.373*** 0.019 -0.045 
0.468** 
0.014 0.617*** 0.117*** -0.141** 0.053 
aPrlce of machines. 
kprlce of feed grains. 
°Price of animal food products. 
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obtained for hired labor (highly significant ), buildings and 
productive livestock while the coefficient for machines could 
not be accepted. 
Separate subsections will be devoted to price elastici­
ties and research and education. A few words will here be 
said about the effects of variations In the amount of cropland 
and farm indebtedness. In the latter case, on the assumption 
that an increase In indebtedness would diminish the demand for 
factors of production, a negative sign is anticipated. The 
elasticities referring to cropland would obviously be expected 
to be positive. Reality seems to verify those hypotheses al­
though one insignificant exception is noted in each case. 
b. Price elasticities Turning to the price variables 
it is noted that they all appear without lag. We will return 
to productive livestock later but first concentrate on the 
four other relations. As in the case of product demand the 
consumption of a certain factor would be expected to stand In 
an inverse relation to its price. This Is also generally the 
case, although as usual one exception, this time for operating 
expendables, occurs. The aggregate character of this resource 
might have caused the wrong sign. The agreement with earlier 
studies, Table 6, is far from perfect. Demand for hired 
labor, -O.69, is more elastic than the coefficient by Qrlllches 
-0.11, and for machines more inelastic than in previous inves­
tigations. 
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A rise In product prices ought to increase factor demand 
and the significant coefficient for operating expendables also 
points in this direction, while the influence on hired labor, 
machines and service buildings seem to be negligible» A 
change in the price of competitive factors would presumably 
affect demand in the same direction as product prices. In­
creased prices of machines have been accompanied by an even 
greater rise in wages and cost of animal power resulting in a 
substitution of machines for hired labor and productive live­
stock. This fact may have caused the unexpected negative 
signs for machine prices in the relation for labor and live­
stock. Demand for machines increases significantly with a 
rise in prices of other factors. 
The livestock equation, however, also Imposes other prob­
lems. Since the system does not contain any prices for live­
stock, the one for animal products can be thought of both as 
product price and as a factor price. The net result turns out 
to be a negative coefficient. A rise In the price of feed 
grains would, be thought to diminish the demand for productive 
livestock but this is not clear from Table 16. 
In the results of the earlier period some of the above 
inconsistencies are not present. The elasticity of operating 
expendables comparable to that in column 3 has, for example, 
In this interval a significant negative sign. The coefficients 
for machine prices comparable to those In column 4 of Table 16 
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are both positive, and product price carries a positive sign 
in all relations. It is, however, very difficult here as 
before to get any definite trend in the development from one 
period to the other, 
c. Agricultural research and education New innova­
tions may of course favor the productivity of one resource 
more than that of another as was shown earlier in Figure 2. 
A change in composition of the aggregate agricultural input is 
therefore likely to take place. The elasticities estimated 
for agricultural research and education, Table 16, also seem 
on one hand to point towards a decrease in the use of hired 
labor and of investments in service buildings. The elastici­
ties for machines and operating expendables (significant) on 
the other hand have positive signs. This development seems to 
be in accordance with a priori knowledge. 
It is difficult to give a logical explanation to the dif­
ference in signs between research and education and since this 
divergence is rather uncertain, speculations should probably 
be avoided. In the case of machines the educational inputs 
seem to have played a predominant role. 
F. Other Relations 
Only two equations then remain to be examined. One 
refers to the farm debt situation and the other to possibili­
ties for outside employment. 
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1. Farm Indebtedness 
The extent of indebtedness was thought to depend on the 
development of product and factor prices and on the changing 
productive capacity in the agricultural industry, As an 
indieat ion of the latter, inputs in agricultural research and 
education were included. Since the Indebtedness was expressed 
as a percentage of total land value we also incorporated the 
price of land. 
An encouraging R2 of 0.949 was obtained and all coeffi­
cients except the one for land prices were statistically sig­
nificant. The elasticities for product prices (-0.766), land 
prices (-0.240) and research inputs (-0.418) were, as antici­
pated, shown to diminish the agricultural debt. A decrease 
was also indicated for higher factor prices while education 
Increased the Indebtedness which, however, in both cases are 
in clear contrast to our expectations (see Appendix B, Table 
47). 
2. Non-agricultural employment of family labor 
The income opportunities in the farm and non-farm sectors 
were assumed to influence the tendency of family workers to 
seek part time employment outside of agriculture, The Nerlove 
approach was again employed to account for delayed reactions 
and gave a highly significant result. 
The outcome of the estimation showed a degree of explana­
tion of 0.762, (Appendix B, Table 48). An increase in farm 
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income tended to diminish (-0.027) and a positive change 
factory wages to increase (0.199) the dependent variable. 
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IV. PREDICTIVE INFERENCE 
Estimated relations for the dependent variables will in 
this chapter be employed to predict future agricultural Income 
and resource combination. 
It must be emphasized, however, that the quality of the 
forecasts obtained will naturally depend on the significance 
of the estimated equations. Shortcomings pointed out in the 
previous chapter will thus tend to diminish or raise questions 
about the reliability of the predictions. Even if some cau­
tion, therefore, has to be taken in the interpretation of the 
results in this and the following chapter, the proceedures 
followed may be of interest from a methodological point of 
view. 
The first part of this chapter will be devoted to the 
derivation of various measures of income and expenditures ; the 
second, to a discussion of a 1965 prediction of farm Income. 
In a final part, past and predicted changes in the functional 
distribution of income will be discussed. 
A. Derivation of Concepts for Income and Expenditures 
One of the main targets in designing the model was that-
it should allow a calculation of net farm income which was at 
least approximately in accordance with the measure by the U.S. 
Department of Agriculture (49, vol. 3) • 
The net income concept is, of course, arrived at through 
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a subtraction of farm expenditures from gross farm Income. 
The value of farm inventories of final products will be in­
cluded in income. Gross returns are obtained by a multiplica­
tion of prices and production, that is, for animal products 
YjY^ , food crops Yg^ l2' frui'ts and vegetables and for 
farm industrial products Y^ Y^ . To this is added the value of 
final demand, that is export and government storage, of feed 
grains (X. zYn+ 0.6421X., A Y, „ ), direct government payments lo jo ±y jlo 
) and net rental value of farm dwellings (X^ ) • For fur­
ther explanation of symbols see Appendix A. Gross farm income 
can thus be written: 
y37= 1/100 (YXl + % + Y3Yy + ^  + X16Y15 <31) 
+ 0.642 X^ g) • X*2 • X*3 
Among the expenditures we first note the depreciation of 
machines grid service buildings. A quantitative measure of 
machine inventories (Y^ g) is arrived at by adding purchases 
(Yg^ ) to and subtracting depreciation (Y^ ) from the inventory 
of the previous year, that is: 
*38 • ^i1 + Y24 " Y39 l32) 
Iprice of corn 1910-14. Dollars per bu. 
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The rate of depreciation (15 per cent-1-) is then applied to the 
inventory of the previous year plus half of the amount pur­
chased this year, or in other words: 
y*9 = o.lSlï^ 1 + 4Ï*4> (33) 
Inventory (Y^ ) and depreciation (Y^ ) of service build­
ings are obtained in a similar fashion as shown in relations 
34 and 35. 
r40 = ^ ô1 + r25 " r5l «*> 
= 0.027(Y*-1 + &Y^ ) (35) 
The number 0.027 in the latter relation represents the rate of 
depreciation2 and Y^  is the annual investment in service 
buildings. By multiplying the quantitative measures of depre­
ciation by price of machines (X2^ ) and building materials 
(Xg^ ) respectively, the total expenditures for those items are 
arrived at. 
Cost of hired labor, next, is calculated as the product 
of the number of hired workers (Y^ ) and their annual salary 
(X, 23' ' 
C^alculated as the ratio between machine Inventories and 
depreciation expenditures, 1910-59. 
C^alculated as the ratio between total investment in 
service buildings and depreciation expenditures, 1910-59. 
Since the indebtedness (Ygg) is expressed in relation to 
total land value (Y^ ), an estimate of the latter must be ob­
tained before the amount of interest on farm debt (Y^ ) can be 
calculated, Land value is computed by multiplying the number 
of farms (Y2Q) by farm size (Y2^ ), price index for land (Ygg) 
and the price of land 1910-14 ($41.62 per acre^ ). 
ï*2 = 41.62-1/100 ï*0 ï*2 (36) 
The rate of Interest (X^ ) times the debt then gives the 
amount of interest owed. 
YJ3 = 1/100 X*4 1/100 ï*g ïj2 (37) 
Rent to non-farm landlords is assumed to be determined 
exogenously and is here denoted X^ . 
The sum of property taxes, accidental damage of service 
buildings and expenditures on operating items has been denoted 
operating cost (Y^ ). The tax rate per #100 land value (X^ ) 
times total land value gives the amount of property tax. 
Accidental damage of buildings is assumed to be a certain pro-
p 
portion (1 per cent ) of total Investment in service buildings 
(Xg^  Y^ 0). By multiplying the quantity of operating 
*U. S. Dept. Agr. Agricultural Research Service (77). 
C^alculated as the ratio between total investment in 
service buildings and expenditures for accidental damage, 
1910-1959. 
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expendables used (Y0r,) by price index (X,^ ) a measure of the 
expenditures for those items is obtained. In summary : 
4 - 1/100 (x36 4 + °-01 x25 4o + x26 Y27> (38) 
The difference between gross income (Y^ r,) and total 
expenditures then finally gives the desired measure of aggre­
gate net returns to farm families from farming (Y^ ). 
rj5 = Ï*7 - i/ioo(x|4 + xt? yt3 (39) 
yt -yt 
" 35 - Y43 " f44 
Since all price indexes are divided by a general defla­
tor, derived concepts for income and expenditures will be 
expressed in 1910-14 dollars. 
The definitions above may now be used to obtain per 
capita national income, a relationship between farm and non-
farm income and to derive a functional distribution of agri­
cultural income. 
The sum of farm (Y^ ) and non-farm (X^  Y^  rewards 
gives the total returns to family workers in agriculture 
( Y 46>" 
*46 = y45 + 1/100 X31 Y19 Y29 > 
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This concept expressed on a per capita basis and divided by 
factory wages (X^) provides a measure of the relative profit­
a b i l i t y  i n  t h e  t w o  s e c t o r s  o f  t h e  e c o n o m y  ( Y  ) .  
- A- (4i> 
*19 31 
In spite of the minor contribution of the agricultural 
industry, per capita national income (Y^g) was treated as an 
endogenous variable and determined in the following fashion: 
{td = 
t-1 t-1 
23 23 y431 •*" + X 22 (42)  
In the numerator we add net income from farming (Y^), rewards 
to hired labor (X2^ Yg^), rent to non-farm landlords (X^^), 
interest on farm debt (Y^) and national income from non-
agricultural sources (X^) • 
A prediction of the functional distribution of Income may 
help to envisage changes which can be expected with respect to 
the relative importance of different factors of production. 
In order to allocate income between those resources, however, 
we first have to compute interest charges for land (Y^), 
buildings (Y^q) and non-real estate capital (Y49) • The latter 
is based on the average inventory of machines (Y^g) and 
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livestock (Y,^ ) plus that proportion (46 per cent1) of the 
cost for operating expendables (X2^  Y^ ) and hired labor 
(Xg^  Yg^ ) which constitutes the average annual investment. 
49 - V100 X^[l/200 X^(Y*8 + I*"1) + 1/200 + Y^1) 
+ 0.46(X*3 ï*3 + 1/100 X*6 ï*7j] (43) 
Interest on the average investment in service buildings 
(Y^Q) is defined similarly, that is: 
ï50 = Vioo X*4 [ l/200(ï*0  + yJ"1)] (44) 
The interest charges for land are based on the total 
value of land (Y^^) minus buildings, or in other words : 
*5! = V100 Y*2 - Ï*"1 (45) 
It is now possible to allocate gross income (Y^r,) between 
operating cost (Y^^), non-real estate capital (X24 Y^ + Y^^), 
buildings (X^ Y^ + Y^Q), land (Y^^) and labor (X^ Y^ + 
Y^2). The symbol Y^2 denotes the agricultural returns to fam­
ily labor and is the equilibrating factor in the following 
^Glen T. Barton, U.S. Dept. Agr., Washington, D.C. In­
formation contained In the aggregate input data which provide 
the basis for the output-input ratio. Private communication. 
I960. 
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final definition: 
*37 - 4 + 1/100 X^ï*9 + ï\9 + 1/100 X* Y^ + Y t 50 
+ Y51 + X23Y23 + Y52 ("6> 
After this compressed presentation, estimated relations 
and the concepts developed above will, in the next section, be 
employed to make a forecast for 1965• 
B. Agricultural Conditions in 1965 
The experience of 1935-59, which forms the basis for the 
estimated relations, may be used for an extrapolation into the 
future. Thus, an attempt was made to determine the agricul­
tural situation in 1965 from specified values of the exogenous 
variables (See Appendix D, Table 56, alternative A). The pre­
diction was made on the assumption of, among other things, a 
1959-level of government support, unchanged export conditions 
and an unaltered rate of increase in population and agricul­
tural research inputs. Factor prices, except wages, were 
maintained at their 1959 level. 
A summary of the results is contained in Table 17, For 
more detailed information see Appendix D, Tables 57, 58 and 59 
(alternative A). 
During the six year period total output is estimated to 
rise by 21 per cent. Since the predicted demand expansion 
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Table 17. Predicted, change in selected variables, 1959-1965 
Item 
Conditions 
1959 
Prediction 
1965 
Per cent 
change 
Total out puta 11914 14452 21 
Total consumption3 11086 13023 17 
Prices received (Y^ ) 72 64 -11 
Gross farm Income (Y^ y) 9561 10151 6 
Operating expendables (Y2y) 5095 6704 32 
Hired labor (Y^ ) 1312 950 -28 
Machine purchases (Y2^ ) 782 998 28-
Net farm income (Yj^ ) 3154 2657 -16 
Family labor (Y^ ) 5459 4509 -17 
Number of farms (Y20) 4621 4096 -11 
Farm size (^ 21) 250 300 20 
aQuantities weighed by 1910-14 prices. Feed grains ex­
cluded. Mil. dollars. 
only amounts to 17 per cent, prices are expected to fall. An 
increased production facing an Inelastic demand would lead to 
a more than proportional decrease in prices and a smaller 
i t 
gross income. In Figure 7, thus, pQq0 is greater than p^ q^ . 
With the shift in the demand curve, the fall in price will be 
smaller (p^ ) and gross income may or may not Increase, de­
pending on the extent of the shift and the elasticity of the 
Figure 7. The impact of shifts in supply and demand on gross 
inoome 
83b 
PRICE 
QUANTITY 
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. » demand curve. In the present case prices are predicted to go 
down 11 per cent and gross farm income to show a 6 per cent 
increase. 
Purchases of operating expendables and machines are in 
the forecast estimated to increase greatly, and result in a 
considerable rise in cost of production despite diminished use 
of hired labor. Net farm Income thus will tend to go down by 
approximately 16 per cent. 
The number of farms is predicted to decrease by 11 per 
cent and the number of family workers by even more. Per 
capita net income from agriculture, therefore, will make a 
slight increase of two per cent. This is not enough to im­
prove the farm non-farm relation and the agricultural problems 
would thus seem to remain in 1965- The average farm is esti­
mated to become 20 per cent bigger. 
G. A Functional Distribution of Gross Farm Income 
A way to allocate the agricultural income to different 
factors of production was shown in section A of this chapter. 
With exception for the return to family labor, which was ob­
tained as a residual, the share of a certain resource was 
basically computed as the product of the quantity used and the 
price of the input. Assuming constant returns to scale and 
perfect competition the prices of the resources, including 
family labor, would be equal to their marginal returns (15, 
pp. 407-408). The functional distribution of gross farm 
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income is thus of considerable interest in indicating the 
relative importance of different resources. A historical 
description of this distribution for the period 1911-59 is 
summarized in Table 18 (for annual information see Appendix C, 
Table 55)» To show possible future tendencies the prediction 
in the previous section was used to derive an allocation for 
1960-65 (annual data are contained in Appendix D, Table 60). 
With respect to the development in the past the share 
allocated to operating expendables has greatly increased 
through a wider use of those items and was during 1950-59 al­
most 36 per cent. An Increase In land prices after World War 
II has caused an upturn In the returns to land. The expendi­
tures for service buildings orly amount to about five per cent 
of the income and this proportion has with exception for the 
decade 1940-49 remained fairly stable. Employment of non-real 
estate capital has increased rapidly and the share has risen 
from 8.6 per cent during the first decade to 13.9 per cent in 
1950-59. A minor upward adjustment of deflated machine prices 
has contributed to this development. The returns to labor 
went down during the depression but reached an all time high 
during the last world war. In the fifties both quantity of 
labor and per capita Income for family labor have diminished 
causing the share of gross farm income to approach thirty per 
cent. 
The predicted functional distribution for 1960-65 empha­
sizes the previous trends. 
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Table 18. Past and predicted functional distribution of gross 
fonm Inp.omfi. 1Q] 1-64 
Period 
Operating 
cost Land 
Service 
buildings 
Non-real 
estate capital Labor 
1911-19 17.67 29.38 5.31 8.63 39.00 
1920-29 23.13 27.23 5.79 9.67 34.15 
1930-39 27.66 23.85 5.83 10.90 31.76 
1940-49 25.70 11.04 2.99 8.30 51.95 
1950-59 35.95 14.70 4.69 13.85 30.80 
1960-65 
(predicted) 
44.19 19.73 5-75 14.58 15.74 
Because of the shortcomings In the price equations and 
the relations for COG inventories, the model Is not accurate 
enough to provide an analysis of alternative price support 
policies. Some dubious coefficients for cropland used for 
crops prohibit a study of the possible effects of a land 
reclamation program. The next chapter will instead turn our 
attention to the impact of variations In agricultural 
research. 
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V. PRODUCTIVITY OP INPUTS IN AGRICULTURAL RESEARCH 
Technical progress is undoubtedly one of the major forces 
which change the agricultural supply conditions; therefore, 
particular interest is attached to inputs in agricultural re­
search and education. The empirical results for educational 
expenses were not as clear as those for research (see chapter 
III) and the analysis will thus be limited to the latter. 
A. Conceptual Problems 
The research outlays of the U.S. Department of Agricul­
ture and the State Agricultural Experiment Stations are, of 
course, not the only factors contributing to the advancement 
of farm technology. Progress in other fields may have reper­
cussions on agriculture, and the efforts by commercial enter­
prises have in recent time certainly become a most important 
factor. An attempt to incorporate total U.S. research expend­
itures as an exogenous variable failed because of multicol-
linearity. The effects of agricultural research Inputs must 
therefore be viewed on the basis of a ceteris paribus assump­
tion of those other research outlays as well as of the vari­
ables explicitly included in the equation. 
There is by no means a perfect correlation between the 
amount of money spent on a certain investigation and its re­
sult. An inexpensive project may have a great impact on the 
production function while a more costly study may fail or have 
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a smaller influence. The practical value of so-called basic 
research may be evident only after a considerable period of 
time. On a national level technical progress should always be 
output increasing, that is, result in more products for given 
resources. The impact on a particular industry, like agricul­
ture, may, however, also be in the form of a constant or de­
creasing output from a smaller amount of resources. A change 
in research towards a greater emphasis on the adjustment of 
agricultural resources may give results of the latter kind. 
In the following it must be assumed that an increase in re­
search expenditures will result in the same mixture of applied 
and basic research as earlier. Moreover, the success and 
direction, that is, the practical impact, must be similar to 
that of the period 1935-59, on which the coefficients are 
based. 
Although Improved technical knowledge may affect foreign 
economies as well as the domestic, the analysis will be limit­
ed to the latter. The objective is to determine the Impact of 
inputs In agricultural research on both the producers and the 
consumers. The criterion for the former may be some income 
measure while in the case of the latter we have to employ the 
concept of consumers1 surplus. By increasing the amount of a 
certain commodity without decreasing the supply of other goods 
we affect the welfare of the consumers in a positive direc­
tion. If the commodity in question has an inelastic demand 
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this increase will, however, be accompanied, by a decrease in 
the amount spent for the commodity. As pointed out by Hicks 
(20), consumers' surplus is a difficult concept with several 
distinct cases. In the following discussion the concept will, 
however, for the present practical purposes be made unique by 
disregarding the income effect on the demand for agricultural 
commodities. The relatively small income elasticities ob­
tained in this (Table 11) and previous (Table 4) investiga­
tions may justify this assumption. 
The effects of agricultural research expenditures must 
then be traced in more detail. In a first step resource use 
will be assumed to remain unchanged and deman*- to increase 
rapidly enough to keep product prices constant (Figure 8). 
The shift to the right in the supply curve is due to technolo­
gical advances, while the new position (d^ ) of the demand 
curve is the result of an increase in population. Whatever 
this growth of population will do to prices and income in the 
non-farm sector there will be no change in the situation of 
the consumer through the progress in agriculture. Per capita 
consumption and prices remain the same. The flow of innova­
tions benefits the agricultural producers by Pg(q^  - qQ). 
Through the higher income the producers may increase their de­
mand for non-agricultural commodities. This change in demand 
will be assumed to be of small significance and to cause no 
change in the prices of those goods. 
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Maintaining the assumption of unaltered factor Inputs the 
case where no demand expansion occurs will be discussed next 
(Figure 9). The research inputs again shift the supply curve 
to the right, now resulting in a decrease in agricultural 
prices. Since there is no resource adjustment, prices will 
drop to pj_. With an inelastic demand for agricultural prod­
ucts this drop will mean a loss to the producers, since gross 
income before the shift in the supply curve (represented by 
the area PqQq) is greater than after this change (P3Q1)• The 
consumers, on the other hand, receive a greater amount of 
agricultural commodities for a smaller outlay and are obvious­
ly better off. On the assumption of no income effect, the 
gains of the consumers are best measured by the change in 
consumers' surplus, depicted by the shadowed area 1/2(q^  + q^ ) 
(pQ - p., ) in Figure 9. The net result, finally, is obtained 
by summation of the impact on consumers and producers. We 
will again disregard secondary effects of changes in real 
income on non-agricultural prices. 
It is now time to relax the assumption of unchanged re­
source use, first, however, letting the factor adjustment 
proceed rapidly enough to keep prices constant (Figure 10). 
This situation is similar to the one considered in Figure 8, 
except for a net transfer of resources out of agriculture 
which shifts s1 back to s^ . The released factors can presuma­
bly be used for productive purposes in other sectors of the 
Figure 8. Impact of research. Unchanged inputs and prices 
Figure 9. Impact of research. Unchanged inputs but falling 
price 
Figure 10. impact of research. Unchanged price but decreased 
inputs 
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economy. Their returns in this employment must for our pur­
poses be taken as given and equal to the value of the goods 
and services which they produce. The benefits of the agricul­
tural research inputs is thus equal to the sum of changes in 
net farm income and returns in non-farm employment of trans­
ferred family labor. If factor adjustments, finally are too 
slow to prevent a price fall, the change in consumers' surplus 
must be included in this sum. 
In trying to allocate the benefits from increased re­
search efforts between the consumers and the agricultural 
producers, variations in consumers' surplus obviously belong 
to the former. The producers, on the other hand, may lose or 
gain through changes in gross farm income. Alterations in the 
resource use, however, means a varying cost of production in 
agriculture but also more or less non-farm commodities to the 
consumers. An arbitrary allocation must therefore be made and 
it is suggested to measure the producers' gains by the varia­
tions in net farm income. To this will be added possible 
changes in the returns from part-time employment in the non-
agricultural sector. The benefits of a complete transfer of 
family labor to this sector will, however, be allocated to the 
consumers. 
Before leaving this section we may also briefly touch 
upon the role of government support programs. If the main re­
sult of larger research inputs should turn out to be an 
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Increase In CGC Inventories, and if the value of additions to 
those stocks were negligible, the fruits of the technological 
development would have been wasted. Neither consumers nor 
producers would benefit from the progress before resource ad­
justments take place. (The same conclusion may apply to a 
situation where the increase in output is cancelled by a land 
reclamation program). Since the empirical results in the next 
section, however, showed no significant increase in CGC 
stocks, this situation did not occur and the problem of ap­
praising the inventories was of minor importance. All stocks 
were therefore valued at their market price. 
B. Estimation and Allocation of Benefits 
In order to appraise the impact of increased agricultural 
research expenditures another prediction from estimated rela­
tions will be made but with a new set of values on the exoge­
n o u s  v a r i a b l e s  ( s e e  A p p e n d i x  D ,  T a b l e  5 6 ,  a l t e r n a t i v e  B ) .  
This set is, however, identical with the one used in the 
previous chapter, alternative A, except for the research out­
lays in 1957, which were approximately doubled. Since the re­
search variable enters the equations with a three year lag 
(t-3) there will be no effect of the 1957 change during this 
and the two following years. The new prediction will there­
fore embrace the same period, 1960-65, as the previous one. A 
comparison of the results including greater research efforts 
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with those in chapter IV:B will thus isolate the effect of 
this increase during the interval in question. From the dif­
ferences during 1960-65 we will, however, also try to estimate 
the effects after 1965. In order to relate the benefits to 
the original expenditure of 60 million dollars, all gains will 
be discounted back to 1957. 
In accordance with the discussion in part A, the gain or 
loss of the agricultural producers In a certain year (Y^ )^ 
will be measured as the difference in net farm income (Y^ ) 
between the two alternatives. To this will be added the 
change in part-time non-agricultural earnings 3^1^ 19^ 29A 
and b refer to the two alternative sets of values on the exog­
enous variables. 
YL = Y* - Y* + Xt Y* Yt - Xt Y* Y* (4?) 
53 45.B 45.A 31 19.B 29.B 31 19.A 29.A 
Consumers' benefits (Y^ ) are estimated as the sum of the 
earnings (X^ ) of previous farmers (Y^  A - Y^  in the non-
farm sector mna the change In. consumers' surplus of the four 
final commodities, animal food products, food crops, fruits 
q-na vegetables and farm industrial products. The symbols Y^ , 
Y , Yg, and Y^  Indicate consumption and Y^ , Y^ , and Y^  
price of those goods. The effect of increased research 
expenditures for the consumers can thus be written in the 
following form: 
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4- "b +• . +• 4-
v v  - afv v  ^ v v  wv w  _ v v  > (i ira 
54 ~ " 6.A 6.B' ' 11.A 11.B 
+ *(ï7.A+ï7.B,(ïÏ2.A-ïÎ2.B) 
+ *(Ï8.A + ï8.BKït13.A * 
+ ^ (Y9.A + Y9.B^ Y14.A " Y14.B^  + X31(Y19.A " Y19.B^  
By a summation over time of the discounted values for each of 
those concepts (Y^  and Y^ ) the present ( 1957) value of the 
benefits from research outlays for both the consumers (Y^ ) 
and the producers (Y^ )^ are obtained. 
y1960 y1961 
y5557 = (1+1/100 x$bv + (1 + 1/100 x$6v + (49> 
v1960 1961 
= (1+1/100 Xj^ 0)3 + (!+1/100 X^ 61)1* 1501 
Total benefits (Y^ y), finally, are equal to the sum of 
the gains of the consumers and the producers, that is: 
+ * r 7  ( 5 D  
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The detailed results of using alternative B for predic­
tion of the endogenous variables during 1960-65 are included 
in Appendix D, Tables 57-59. Compared with lower research 
inputs, alternative A, the new set of values seems in general 
to indicate higher production, lower prices, particularly of 
animal food products, and an increase in per capita demand. 
On the factor side there is an expanded use of operating 
expendables but a diminished demand for hired labor. The rate 
of adjustment of the labor resource has increased, as indicated 
by fewer but bigger farms and fewer family workers. 
The impact of the research increase, as pointed out by 
the concepts developed above, is summarized In Table 19. This 
table also illustrates the allocation between the consumers 
and the producers. The first part of it describes the differ­
ence during the interval 1960-65. Gross farm income remained 
approximately constant and the negative effect on the agricul­
tural producers was mainly due to an increased application of 
operating expendables. Except for the first year the gains of 
the consumers were gieater than the loss In the production. 
The benefits originated mainly from a larger consumers' sur­
plus of animal food products and from the outflow of family 
labor. 
To evaluate the effects after 1965 an infinite geometric 
progression with 1/(1 + 1/100 X^ ) as the common ratio was 
used. A rate of interest (X^ ) of 5.5 per cent was employed. 
The average annual return for this unexplored future period 
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Table 19. Impact of agricultural research3. Mil. dollars 
Producers' gain Consumers' gain Total 
Annual Discounted Annual Discounted discounted 
gains (Y57) 
-22 
80 
20 
59 
91 
121 
361 
{Y53) (Y55) 'y54' (?56) 
i960 -148 -126 122 104 
1961 -63 -51 162 131 
1962 -159 -122 186 142 
1963 -127 -92 208 151 
1964 -124 -85 256 176 
1965 -64 -42 26? m 
Sum -518 879 
Infinite geo­
metric 
progression 
(-71) First term -115 300 (185) 
sum 
-1)63 3556 2193 
Grand total -1881 4435 2554 
aThe results refer to a 60 million dollars increase in 
research efforts. 
had, however, to be estimated from the experience in the 
investigated six-year interval. The loss of the producers 
shows no definite trend and a simple average of previous re­
sults was therefore used. The gains of the consumers seem to 
indicate a certain upward tendency and future returns were 
thus estimated to be somewhat higher than the gain in 1965= 
The first term of the geometric series, that is, the projected 
results for 1966, was then obtained by computing the 1957 
value of those estimates. 
With this approximation it is now possible to calculate 
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the total returns. The original outlay of 60 million dollars 
for research efforts in 1957 seem to have affected the agri­
cultural producers adversely while the consumers and the 
nation as a whole has greatly benefited, A one dollar addi­
tion to research has caused a net gain of approximately 43 
dollars. The consumers' benefits were even greater, 74 dol­
lars, while the productivity of research for the agricultural 
producers amounted to -31 dollars. 
In view of the large over-all returns there should be 
strong support for continued and also Increased research ef­
forts in the field of agriculture. If the relation between 
per capita farm and non-farm income should be worsened through 
the technological development, as was the case in this study 
(Y47, Table 59), there also seems to be a firm basis for 
compensating the agricultural producers or facilitating the 
adjustment of the labor resource. 
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VI. SUMMARY AND CONCLUSIONS 
The main objective of this study has been to make a 
quantitative analysis of the forces influencing the structure 
of American agriculture. Great changes have taken place and 
particular emphasis has been put on the role of inputs in 
agricultural research and education in this development. 
A simultaneous equations approach of a recursive type was 
used to construct a simplified model of the agricultural in­
dustry. The system contained relations for production, con­
sumption and price of five groups of products: namely, animal 
food products, food crops, fruits and vegetables, farm indus-
trial products and feed grains. The equations on the input 
side covered factors such as family and hired labor, machines, 
buildings, operating expendables and number and size of farms. 
The statistical estimation was accomplished by means of the 
method of least squares and made in two steps for 1913-34 and 
for 1935-59. A comparison of those two periods was hoped to 
give an indication of the direction in which the coefficients 
had changed and were likely to change in the future. No 
definite tendency could be found, however, and the results 
obtained are, therefore, based exclusively on the later-
interval. 
A multiple correlation coefficient of 0,8 or greater was 
achieved for most production, consumption and resource equa­
tions but a somewhat lower value for the price relations. 
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Among significant coefficients are noted price elasticities 
of supply, 0.32, and demand, -0.40, for animal products and of 
demand, -O.65, for fruits and vegetables. On the resource 
side an elasticity of —0,6/ was ob t aInsd for the dependence of 
demand for hired labor on wages. The estimation gave positive 
coefficients for agricultural research in all product supply 
equations and showed statistical significance for feed grains 
and farm industrial products. The research variable also 
seemed to increase the demand for machines and operating ex­
pendables (significant) but diminish the use of hired labor 
and service buildings. The elasticities for agricultural 
education were less consistent with a priori expectations. 
Concepts for income and expenditures can be derived 
through a combination of endogenous and exogenous variables 
as shown in chapter IV. With a given set of values on the 
exogenous variables a forecast of the position of agriculture 
in 1965 was attempted. The most important assumptions for 
this prediction are a maintained 1959 support level and a con­
tinued growth of population and agricultural research expendi­
tures. The results indicate that supply can be expected to 
grow more rapidly than demand and that, as a consequence, 
there will be a further drop in agricultural prices. Net farm 
income will tend to decrease (16 per cent) but since the 
transfer of labor to the non-farm sector is estimated to pro­
ceed quite rapidly, per capita Income remains on its 1959 
level. 
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In the final part of the investigation an attempt was 
made to develop a technique which would allow at least an ap­
proximate quantitative appraisal of the productivity of agri­
cultural research and an allocation of the benefits between 
consumers and agricultural producers. By making a new predic­
tion, which was based on the same assumptions as the previous 
except for an increase in agricultural research, another set 
of values was obtained for the endogenous variables. By ob­
serving the difference between this prediction and the earlier 
one, particularly with respect to consumers' surplus and net 
farm income, a return of about 43 dollars per dollar invested 
in agricultural research was arrived at. The result was, how­
ever, very different for the consumers and the producers. The 
latter lost 31 dollars while the gain of the consumers amounted 
to 74 dollars. 
Unexpected signs and low significance in some of the es­
timated relations emphasize the need for improvements. A low­
er level of aggregation, that is, the use of more and smaller 
product groups, is likely to give a better result. Some fur­
ther work on the form of the price equations may also prove 
beneficial. In spite of certain shortcomings the model, how­
ever, seemed to give valuable results. 
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DC. APPENDIX A: LIST OF VARIABLES 
1. Endogenous variables 
Y, Production of animal food products (beef, veal, lamb and 
mutton, pork, milk, eggs, chickens and other poultry)= 
Quantities weighed by 1910-14 prices. Eggs for hatching 
and milk fed excluded. (46, 51, 52, 53, 54, 63, 64, 65). 
Mil. dollars. 
Yg Production of food crops (wheat, rice, rye, sugar, pota­
toes, sweetpotatoes, dry edible beans and peanuts). 
Quantities weighed by 1910-14 prices. Seed and feed ex­
cluded. (46, 59, 61, 62, 68, 72, 74). Mil. dollars. 
Y_ Production of fruits and vegetables. Amount sold divided 
} by resp. price indexes. (49 vol. 3, 56). Mil. dollars. 
Yk Production of farm industrial products (cotton, cotton­
seed, flaxseed, soybeans, tobacco and wool). Quantities 
weighed by 1910-14 prices. Seed and feed excluded. (46, 
57, 70, 71, 73, 75). Mil. dollars. 
Yx Production of feed grains (corn, oats, barley and sor-
5 ghum). Quantities weighed by 1910-14 prices. (46, 58, 
6l, 62). Mil. dollars. 
Yz Domestic consumption of animal food products (same com­
modities as under Yt) . Quantities weighed by 1910-14 
prices. (46, 51, 5*, 53, 54, 63, 64, 65). Mil. dollars. 
Y7 Domestic consumption of food crops (same commodities as 
' under Y?). Quantities weighed by 1910-14 prices. (46, 
59, 61, 62, 68, 72, 74). Mil. dollars. 
Yo Domestic consumption of fruits and vegetables. Produc­
tion (Y^) minus net exports (X^). Mil. dollars. 
Y_ Domestic disappearance of farm industrial products (same 
° commodities as under Y4). Quantities weighed by 1910-14 
prices. (46, 57, 70, 71, 73, 75). Mil, dollars, 
Y Domestic disappearance of feed grains (same commodities 
1° as under Ye). Quantities weighed by 1910-14 prices. 
(46, 58, 61, 62). Mil. dollars. 
Y,, Price index for animal food products. Index series for 
prices of meat animals, dairy products and poultry and 
eggs combined by USDA methods. 1910-14 = 100. Deflated. 
Ill 
(49 vol. 1, 50). 
Price Index for food crops. Index series for prices of 
food grains and potatoes, sweetpotatoes and beans com­
bined by USDA methods. 1910-14 = 100. Deflated. (49 
vol. 1. 50). 
Price index for fruits and vegetables. Index series for 
prices of fruits and vegetables combined by USDA methods. 
1910-14 = 100. Deflated. (49 vol. 1, 50). 
Price index for farm Industrial products. Index series 
for prices of cotton, wool, tobacco and oil-bearing crops 
combined by USDA methods. 1910-14 = 100. Deflated. 
(49 vol. 1, 50). 
Price index for feed grains. 1910-14 = 100. Deflated. 
(49 vol. 1, 50). 
Commodity Credit Corporation (CCC) Jan. 1 inventories of 
wheat. (48). Mil. bu. 
CCC Jan. 1 inventories of cotton. (48). Mil. bales. 
CCC Jan. 1 inventories of corn. (48). Mil. bu. 
Number of family workers employed in agriculture. (49 
vol. 7, 55). Thousands. 
Number of farms. (49 vol. 3, 56). Thousands. 
Farm size. Land in farms divided by number of farms 
(Y20). (49 vol. 2). Acres. 
Price index for land. 1910-14 = 100. Deflated. (46, 
49 vol. 6, 77, 79). 
Number of hired workers in agriculture. Expenditures for 
hired workers divided by annual wage rate (X2q). (49 
vol. 3, 56). Thousands, 
Purchases of motor vehicles and farm machinery. Annual 
value divided by resp. price index. (49 vol. 1 and 3, 
50, 56). Mil. dollars. 
Annual gross investment in service buildings. Expendi­
tures divided by index for building materials (%_<)* (49 
vol 3, 56). Mil. dollars. 0 
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Y„^  Inventory of productive livestock (cows, bulls, sows, 
T.ro-#-V>ono Vinncop rmi IPS ttnri h ATlfi ) l\himh#»nR 
weighed by 1910-14 prices. (46, 51, 52, 53, 54, 63, 64, 
65). Mil. dollars. 
Y -, Purchases of operating expendables (non-farm seed, non-
farm feed, non-farm livestock, repairs of buildings and 
machines, fertilizer, miscellaneous items with the ex­
ception of interest on non-real estate capital). Annual 
value divided by resp. price index. (49 vol. 1 and 3, 
50, 56)1. Mil. dollars. 
Y«p Farm indebtedness. Total debt in relation to land value 
 ^(Y42). (49 vol. 6, 77, 78). Per cent. 
Y2Q Family non-farm in relation to farm (Y39) employment. 
' Number of non-farm workers obtained by dividing farm In­
come from non-agricultural sources by wages of factory 
workers (X^ ) • (49 vol 3» 56). Per cent. 
2. Definitional variables 
Y~0 Price indexes for food crops (Y12), fruits and vegetables 
(Y13) and farm industrial products (Y14) combined. 1910-
14 = 100. Deflated. 
Yoi Price index for products other than food crops (i.e. 
Y13, Y]_4 and Y^ j combined). 1910-14 = 100. Deflated. 
Y-ao Price index for products other than fruits and vegetables 
(i.e. Y-,-,, Y10, Yl2i and Y, ^ combined). 1910-14 = 100. 
Deflated. 15 
Y_^  Price index for products other than farm industrial ones 
33 (i.e. Y11, Y12, Y13 and Y15 combined). 1910-14 = 100. 
Deflated. 
Yoi. Price index for food products (i.e. Yii, Y,2 and Y]/a com-
bined). 1910-14 = 100. Deflated. 
Y^tj Number of family workers (Y^) per farm (Y2q) = 
1 Glen T. Barton, Donald D. Durost and Alvln G. Egbert, 
U. S. Dept. Agr., Washington, D. C. Information on aggregate 
input data. Private communication, i960. 
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Y^  Index for "prices received" by farmers (i.e. Y-n, Y]?, 
JKJ ) 1 Q1 O-lti. = TOO. Dflflfltert . 
3* Variables for income and expenditures (see chapter IV) 
Y-? Gross income from farming (incl, changes in farm inven-
-
>( tories of final products). Mil. dollars. 
Y^ g Total inventory of machinery. Mil. dollars. 
Y^ 2 Depreciation of machine inventory. Mil. dollars. 
Y Q^ Total investment in service buildings. Mil. dollars. 
Y^  Depreciation of service buildings. Mil. dollars. 
Y,42 Total value of real estate. Mil. dollars. 
Interest on farm debt. Mil. dollars. 
Y44 Operating cost. Mil. dollars. 
Y^  Net returns to farm families from farming. Mil. dollars. 
Y^ ,/ Total net returns (farm as well as non-farm) to farm 
families. Mil. dollars. 
Y^ o Income per family worker in agriculture in relation to 
income per factory worker. 
Y4q Per capita national income. Dollars. 
Y^  Interest on non-real estate capital. Mil. dollars. 
Yt-0 Interest on capital invested in service buildings. Mil. 
dollars. 
Yt-n Interest on capital invested In land (excl. service 
D buildings), Mil. dollars. 
Yjj2 Net returns to family labor from farming. Mil, dollars. 
4. Exogenous variables 
X, Accumulated research expenditures of the U. S. Dept. Agr. 
and State Agricultural Experiment Stations (all sources). 
(Charles N. Lane, U. S. Dept. Agr., Washington, D. C. 
Information on agricultural research inputs. Private 
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communication. I960). Divided by wage Index for college 
+• <o or» Ho no 1 Qi n—l U = 1 Of). Nil . dollars. 
X2 Total expenditures for agricultural education (all 
sources). Aggregate of spendings for college and voca­
tional education and for extension service. Divided by 
wage index for college teachers. 1910-14 = 100. Ex­
pressed per family worker in agriculture (Y ). (81, 82, 
83). Dollars.  ^
X_ Price index for factors of production. Index series for 
3 prices of hired labor (based on X23), machines (X24), 
building materials (X25) and operating expendables (X26) 
combined by USDA methods. 1910-14 = 100. Deflated. 
(49 vol. 1, 50). 
X^  Cropland used for crops. (47). Mil. acres. 
Xtj Stalling1 s weather index (37). 
Xzr Total population residing in the United States. (45). 
0 Mil. 
X7 Consumer price index for all items excl. food. 1910-14 = 
' 100. Deflated. (43, 45). 
Xg Farmers share of the consumer's dollar. (46). Per cent. 
X^  Time. 
Xin Production of packaged rayon and acetate yarns. (43). 
1U Mil. lb. 
X,, Consumer price index for rent of housing. 1910-14 = 100. 
11 Deflated. (43, 45). 
Xn 9 Net exports of animal food products (same commodities as 
under Yi ). Quantities weighed by 1910-14 prices. (46, 
51, 52, 53, 54, 63, 64, 65). Mil. dollars. 
X, - Net exports of food crops (same commodities as under Y2). 
3 Quantities weighed by 1910-14 prices, (46. 59, 61. 62. 
68, 72, 74). Mil. dollars. 
X-u, Net exports of fruits and vegetables. Value exported 
divided by resp. price indexes. (43, 45, 46, 60). Mil. 
dollars. 
Xir Net exports of farm industrial products (same commodities 
as under Y4). Quantities weighed by 1910-14 prices. 
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(46, 57, 70, 71, 73, 75). Mil. dollars. 
X-, z Net exports of feed grains (same commodities as under 
YO. Quantities weighed by 1910-14 prices. (46, 58, 61, 
62). Mil. dollars. 
X,„ Support price of wheat. Index showing relation to market 
price 1910-14. Deflated. (46, 48). 
X.« Support price of cotton. Index showing relation to mar-
1 ket price 1910-14. Deflated. (46, 48). 
X-.Q Support price of corn. Index showing relation to market 
y price 1910-14. Deflated. (46, 48). 
X2Q National unemployment. (43, 45). Per cent. 
X?, General level of education. Average number of school 
years in the age-group 25-29 years. (43, 44). 
X22 Farm population above 65 years of age. Per cent of total 
farm population. (45). 
Xoo Annual wage of hired agricultural workers. Deflated. 
(46). Dollars. 
Xph Price index for machines. Index series for prices of 
motor vehicles and farm machinery combined by USDA 
methods. 1910-14 = 100. Deflated. (50). 
Xr,< Price index for building materials. 1910-14 = 100. 
° Deflated. (50). 
X„z Price index for operating expendables. Index series for 
2 prices of feed, seed, livestock, fertilizer, motor sup­
plies, building materials and farm supplies combined by 
USDA methods. Weights for feed seed and livestock refer 
to the non-farm component and for building materials to 
repairs of service buildings. 1910-14 = 100. Deflated. 
(50). 
Price indexes for building materials (X?0 and operating 
' expendables (X26) combined by USDA methods. 1910-14 = 
100. Deflated. 
X„o Price indexes for hired labor (based on X23), building 
2 materials (X25) and operating expendables XX26) combined 
by USDA methods. 1910-14 = 100. Deflated. 
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Xort Price Indexes for hired labor (based on X23), machines 
/ v —- * \ v»«4- 4 >-»rw nVT a e» ( *V a / 1 r\ nm"W3 V>0^ Kif TTQT\ A 
methods. 1910-14 = 100. Deflated. 
Xoq Price indexes for hired labor (based on X23), machines 
(X24) and building materials (X25) combined by USDA meth­
ods. 1910-14 = 100. Deflated. 
X^ , Annual wage of factory workers. Deflated. (49 vol. 3» 
56). Dollars. 
Xo2 Direct government payments to farmers (conservation, 
sugar act, soil bank, etc.). Deflated. (49 vol. 3, 56). 
Mil. dollars. 
X33 Net rental value of farm dwellings (gross value minus 
repairs and depreciation). Deflated. (49 vol. 3, 56). 
Mil. dollars. 
X^ 4 Average rate of interest. (49 vol. 6, 77). Per cent. 
X04 Rent to non-farm landlords. Deflated. (49 vol. 3, 56). 
30 Mil. dollars. 
Xq/ Rate of property tax. Derived from tax expenditures as 
dollars per $100 land value (Y/.?). (49 vol. 3» 56, 76, 
77, 79). 
X-57 National income from non-agricultural sources. Deflated. 
:>( (49 vol. 3, 56). Bil. dollars. 
Deflator: the implicit price index applied to the estimates 
of gross national product (GNP) Is used as de­
flator. (43, 45). 
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X. APPENDIX B: ESTIMATED RELATIONS^ 
Ipor further description of the variables see Appendix A. 
Table 20. Production of animal food products (Y^ ) 
Price of Price 
animal of Price of Agr. Agr. Price of 
food feed other re­ edu­ factors 
R2 products grains products search cation of prod. 
Statistical 
description 
t-1 
Const. Y1 (ÏÏÏ1) (Ï3Q1) (x2) (X3) 
1935-59 
Coefflelents 
Standard 
déviation 
Significance 
Short run 
elasticitles0 
Long run elast. 
1913-34 
Short run elast.a -
Significance . 
2392.36 0.80 21.40 
0.23 
***a 
7 • 8? 
**b 
0.320 
1.600 
-0.194 
»e 
-10.78 -2.25 1.84 -36.83 -28.24 0.953 
7.60 15.79 1.27 74.47 20.46 
-0.135 -0.032 0.175 -0.045 -0.473 
-O.675 -0.I60 0.875 -O.225 -2.365 
0.030 -0.023 0.026 O.136 0.373 0.940 
a*«*Slgnifleant on the one per cent level. 
^^ Significant on the five per cent level. 
°A11 elasticities here and in the following are at the mean. 
dThe 1913-34 equations shown here and in the following may be based on more 
variables than those indicated In the table. 
® "Significant on the ten per cent level. 
Table 21. ProductIon of food orops ( Yg ) 
Price Price Price 
of of Agr. Agr. of 
food other re­ edu- factors Crop­ Weath­
crops prod. search cat ion of prod. land er R2 
Statistical 
description Const. 4"1 <*«l> (Y^1) (x£-3> (X2) (X^ ) (X%) (*|) 
1935-59 
Coefficients 4743.81 -.00335 9.865 2.983 0.244 40.421 -4.915 -12.154 0.468 0.76S 
Standard 
deviation - .239 5.487 5.820 O.566 39.220 16.179 7.024 3.638 
Significance - * 
Short run 
elasticities - - 0.621 0.218 0.114 0.243 -0.4-05 -3-732 0.039 
Long run 
elasticities0 - - - - - -
1913-34 
Short run 
elasticities - - -0.129 0.530 -0.096 -7-155 -1.427 5-438 0.239 0.673 
Significance * 
aSince Y^ ~ has a negative coefficient the long run elasticities will have a 
smaller numerical value than those for the short run and are therefore here ex­
cluded. 
Table 22. Production of fruits and vegetables (Y^ ) 
Price of Price of Price of 
fruits and other Agr. Agr. factors 
vegetables prod. research education of prod. 
Statistical t-1 , t-1. , t-1 , t-3 t, /vtx 
description Const. ^ 3 1^3 '^ 32 ) (%1 ) (Xg) (X^ ) 
1935-59 
Coefficients 52.616 0.107 3.008 -0.511 0.256 9.552 3.786 0.752 
Standard 
deviation - 0.219 1.879 3.333 0.406 25.356 7.786 
Significance 
Short run 
elasticities - - 0.254 -0.048 0.155 0.074 0.403 
Long run 
elasticities - - 0.284 -0.054 0.174 0.083 0.451 
1913-34 
Short run 
elasticities - - -O.565 -0.751 -0.282 0.935 3.612 0.570 
Significance - * 
1—' M O 
Table 23. Production of farm industrial products ( Y^ ,) 
Price Price Price of 
of of Agr. Agr. fact, of 
Indus, other re- educa- pro- Crop- Weath-
prod. prod, search tion duction land er R% 
description Const. Y4 (^ 14^ ) ^ 33^  ^^ X1 (%2) (X4) (X5) 
1935-59 
Coefficients -6839.727 -.134 -7.714 5.168 1.370 19.095 -2.407 21.635 3.098 .823 
Standard 
deviation - .209 6.642 6.066 0.601 33.304 15.993 7.429 3.406 
Significance - ** ** 
Short run 
elasticities - - -0.423 0.256 0.453 0.080 -0.141 4.702 0.184 
Long run 
elasticities3 - _____ - -
1913-34 
Short run 
elasticities - - 0.068 -0.063 0.015 0.267 0.797 -I.834 0.051 .441 
Significance 
aSinoe Y^ ~^  has a negative coefficient the long run elasticities will have a 
smaller numerical value than those for the short run and are therefore here ex-
cluded. 
Table 24. Production of feed grains (Y^ ) 
Price 
Price Price Price of 
of of of Agr. Agr. fact. 
Statis­ animal feed other re­ edu­ of Crop­ Weath­
tical prod. grains prod. search cation prod. land er R 
descrip­
tion Const. 4""1 (ïlî1) (Ï!;1) (Y^ Q1) (XÏ-3, 
t 
<x2) 
t 
(X3) (X$) (X5) 
1935-59 
—8.166 -74.658 Coef. -3031.05 -.088 15.905 -6.037 2.758 -9.574 8.228 24.804 .9 
Standard 
deviation .162 7.425 4.678 10.025 0.922 61.320 21.101 9.118 4.609 
Slgnlf. ** *** *** 
Short run 
elast. 0.527 -0.225 -0.189 0.578 -0.202 
C"-
\ 0
 1 1.138 0.934 
Long run 
elast.3 — — - - - - — - -
1913-34 
Short run 
elast. - - 0.269 -O.152 -O.I7O -0.282 0.032 -0.164 3.895 0.481 .6 
Slgnlf. - ** 
aSlnce Y< has a negative coefficient the long run elasticities will have s 
smaller numerical value than those for the short run and are therefore here ex­
cluded. 
Table 25. Domestic per capita consumption of animal food products (Y^ /Xg) 
Price of Price Price of Farmers 
animal of non­ share 
yt-1 food food Per cap. food of 
6 prod. crops income prod. cons. $ Time R2 
Statistical 
description 
yt—1 
Const. 6 (%ll) <y!2> (ïî8) (Xy) (Xg) (Xcj) 
1935-59 
Coefficients 3.836 0.0460 -0.177 0.00782 -0.000236 0.0698 
Standard 
0.191 0.0567 0.0198 0.08507 0.115 déviation 
Slgnlficance 
Short run 
elastic It les 
Long run 
elasticities 
1913-34 
Short run 
elastic it les 
Significance 
*** 
-0.402 0.015 -0.003 
-0.421 0.016 -0.003 
0.131 
0.137 
0.711 0.262 0.952 
0.241 0.129 
**# it 
0.806 0.311 
0.845 0.326 
-0.080 -O.O55 0.031 -1.359 0.160 -0.054 0.550 
Table 26„ Domestic per capita consumption of foocl crops (Y^ /X^ ) 
Statistical 
description 
Price of Per cap. Price of Farmers 
food income non-food share of 
crops prod. cons. $ Time 
Const. (Y48) (X7) (x|) Cx|) 
R' 
1935-59 
Coefficients 
Standard 
deviation 
Significance 
Short run 
elastic it les 
22.492 0.317 -0.0142 0.00552 -0.118 -0.00768 -0.219 0.872 
0.197 0.0118 0.00248 0.0612 0.0496 0.0670 
** #** 
-0.148 0.400 -1.201 -0.047 -1.415 
H 
ro 
*r 
Long run 
elasticities -0.217 0.586 -1.758 -0.069 -2.072 
1913-34 
Short run 
elasticities 
Slgnlf icame 
-0.242 -0.088 -0.135 0.976 -0.056 0.367 
Table 27. Domestic per capita consumption of fruits and vegetables (Yg/X^ ) 
Price 
of Price Price Farmers 
animal of of Price of share 
yt-1 food food fruits Per cap. non-food of 
R2 Y8 prod. crops & veg. income prod. cons. | Time 
Statistical 
description Const. 4-1 (Y^ i) (%12) (Y13) (Y£8) (Xy) (Xg) (X9) 
1935-59 
.00164 Coefficients -4,885 -.229 -0.104 .0205 -.0537 .0203 0.487 .0146 .70 
Standard 
deviation .217 0.0414 .0190 .0203 .00732 .107 0.170 .145 
Significance ** ** ** 
Short run 
-.653 3.356 .106 elasticities - -1.439 .239 .133 .231 
Long run 
elasticities® -
1913-34 
Short run 
elastic it les 
Significance 
0.175 .579 -.848 .896 .073 
** ** * 
-0.865 .439 .822 
— 1 4- w i 
aSince Yg ' /X^ ~ has a negative coefficient the long run elasticities will 
have a smaller numerical value than those for the short run and are therefore here 
excluded. 
Table 28. Domestio per capita disappearance of farm industrial products (Y^ /X^ ) 
Statistical 
description 
t-1 
Const. A6 
Price 
of 
rt-l Indus, 
prod. 
(lin) 
Price 
of Per 
food cap. 
Farmers 
share of 
prod, income cons. 
(Y34) (YJ8) (Xg) 
Prod. 
synth. Rent of 
Time fibers housing R^  
(X9) (%io) (X].i) 
1935-59 
Coefficients3 
Standard 
deviation 
Slgnlficance 
Short run 
elastic it les 
Long run 
elasticities 
1913-34 
Short run 
elasticities 
Significance 
-12.91 .479 -.00276 -.0318 -.0033 0.234 « 104 .00204 0.104 .800 
.0300 .0519 .0049 0.152 .123 .00167 0.0826 .259 
* 
-.026 -.270 -.169 1.026 .479 .012 0.627 
-.050 -.518 -.324 1.969 -919 .023 1.203 
.154 .568 -.285 -0.129 .303 -.087 0.290 .735 
» 
C^orrelation between Y^  and Xg = 0.950. 
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Table 29. Domestic disappearance of feed grains ( Yin ) 
Price Price Inventory 
Production of of of 
of animal animal feed productive 
prod, prod, grains livestock R2 
Statistical t t t . y t x 
description Const. (%l) (%ll) (%1^ ) (Yg6) 
1935-59 
Coefficients -91.389 .282 14.997 -14.316 0.217 .869 
Standard 
deviation - .0773 4.433 3-921 0.369 
Significance 
Short run 
elasticities - .656 0.525 -0.410 0.265 
1913-34 
Short run 
elasticities -.512 -0.206 0.092 -1.173 .133 
Significance 
Table 30. Price of animal food products (Y^ ) 
Per cap. Unem-
Exc. income .ployment R2 
Statistical demand . t . t 
description Const. (11) 4^8' x^20^  
1935-59 
Coefficients 269. 
Standard deviation 
Significance 
Short run elasticities 
1913-34 
Short run elasticities 
Significance 
2.448 -O.256 -5.800 0.725 
0.866 0.0494 0.884 
** *** *** 
-0.010 -1.509 -0.476 
0.010 -0.046 -0.181 0.574 
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Table 31. Price of food crops (Y10) 
Per cap. Support Unem-
Exc. income price ployment R2 
Statistical demand t . t , t . 
description C-onst = (12) 4^8' (xl?) x^20' 
1935-59 
Coefficients 233.244 -0.328 -0.198 -0.184 -5.446 0.607 
Standard 
deviation - 1.502 0.0593 0.133 1.131 
Significance - *** *** 
Short run 
elasticities - -0.0003 -1.382 -0.158 -0.529 
1913-34 
Short run 
elasticities - -0.002 -1.719 - -0.439 0.500 
Significance - * *** 
Table 32. Price of fruits and vegetables (Y^ ) 
Per cap. Unem-
Exc. income ployment R2 
Statistical demand , t . , t . 
description Const. (13)  ^*48' tx20' 
1935-59 
Coefficients 211.295 1.918 -0.185 -4.710 0.441 
Standard deviation - 2.820 0.0847 1.504 
Significance - ** *** 
Short run elasticities - 0.005 -1,239 -0 =440 
1913-34 0.526 
Short run elasticities - 0.026 -0.237 -0.137 
Significance - *** 
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Table 33• Price of farm industrial products (Y-,^ ) 
Per cap. Support Unem. 
Exc. income price ployment R' 
Statistical demand , t , t . . t . 
description Const, (14) lï48> x^l8> 2^0' 
1935-59 
Coefficients 211.899 0.434 -0.171 0.123 -4.877 0.767 
Standard 
deviation - 1.116 0.055 0.161 1.084 
Significance - *** *** 
Short run 
elasticities - -0.001 -0.958 0.094 -0.382 
1913-34 
Short run 
elasticities - 0.003 -2.158 - -0.511 0.751 
Significance - *** - *** 
Table 34. Price of feed grains (Y^ ) 
Price of Sup­ Unem­
animal port ploy­
Exc. food prod, price ment R2 
Statistical demand (ÏÏi) (X*9) (X20) descrIpt ion Const. (15) 
1935-59 
-.0850 .494 .639 Coefficients -23.630 -.000329 1.109 
Standard 
deviation .00730 0.220 .336 • 594 
Slgnlf icance *** 
Short run elast. ,0005 1,358 -,086 ,050 
1913-34 
1.745 .815 Short run elast. -.002 - .092 
Significance -
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Table 35- CGC Inventories of wheat (Y^) 
Prod. Price Wheat Support 
of of ex- price 
wheat wheat ports of wheat R2 
Statistical t-1 t t v , t t x 
description Const. xl6  ^*2) x^12; k^ 3 A17; 
1938-59 
Coefficients 448.98? .910 -0.412 -7.229 0.461 8.122 .914 
Standard 
deviation - .0992 0.167 2.649 0.224 3.089 
Significance - *** ** ** * ** 
Short run 
elasticities - - -1.865 -1.985 0.256 2.175 
Long run 
elasticities - - -20.722 -22.055 2.844 24.16? 
Table 36. CGC inventories of cotton (Y^ y) 
Statistical 
Produc­
tion 
of Ind. 
prod. 
yt-1 /yt X 
description Const. ~l? v~4' 
Price Support 
of Export price 
Indus. of ind. of 
prod. prod. cotton 
(-14) 1^5) (%18) 
R2 
1935-59 
Coefficients 13.168 .441 -0.0048? -0.0972 
Standard 
deviation - .149 0.00193 0.0310 
S i ** 
Short run 
elasticities 
Long run 
elasticities 
- -2.689 -2.953 
- -4.810 -5.283 
,00432 0.0714 .653 
.00278 0.0291 
** 
.296 1.670 
,530 2.987 
Table 37. CCC Inventories of corn (Y^g) 
Prod. Price of Price of Export Support 
of feed animal feed of feed price 
grains food prod, grains grains of corn R2 
Statistical t-1 •t t , t . , t , . t . 
description Const. 18 5 ' Yll' * 15 16' '*19 ) 
1935-59 
Coefficients 195.676 .972 -0.106 -0.0788 -2.076 1.071 3.094 .959 
Standard 
deviations - .112 0.080 2.626 1.857 0.371 2.079 
Significance *** *** 
Short run 
elasticities - - -1.079 -0.027 -0.575 0.278 0.863 
Long run 
elasticities - - -38.536 -0.964 -20.536 9.929 30.821 
Table 38. Family labor (Y^ ) 
Farm 
Family population 
non-farm Relative Unem- Level of above 
employment income ployment education 65 years R' 
Statistical t-1 t , t-1. ,yt t t 
description Const. Y19  ^Y29' Y^47 ' *x20' lx2V (%22' 
1935-59 
Coefficients® 8548.722 .403 -128.684 626.799 10.487 243.601 -624.977 .9)5 
Standard 
deviation - .0940 22.690 265.909 9.406 135-656 124.026 
Significance *** ««* »* * **« 
Short run 
elasticities - - -0.403 0.060 0.010 0.368 -0.570 
Long run 
elasticities - - -0.675 0.101 0.017 O.616 -0.955 
1913-34 
Short run 
elasticities - - 0.012 0.019 -0.407 - .912 
Significance - *** - *** ** 
aCorrelation between an& Y*^  = 0.953» 
Table 39. Number of farms (Y2q) 
Statistical 
descrlpt ion Const. 
t-1 
20 
Farm 
Family population 
non-farm Relative Unem- Level of above 
employment income ployment education 65 years 
( yt —ll (*29) 47 • )  (Xgo) (X^ ) (X22* 
R 
1935-59 
Coefficients3 2396.691 .725 -16.295 
Standard 
deviations 
Significance 
.0781 
*** 
4.686 
*** 
18.102 2.142 73.883 -195.054 
67.339 2.276 37.746 55.315 
*** 
.9) 
Short run 
elasticities 
Long run 
elastic it les 
-0.067 0.002 0.003 0.147 
-0.244 0.007 0.011 0.535 
-O.234 
0.851 
1913-34 
Short run 
elasticities 
Slgnlf icance *** 
0.006 0.005 0.134 
*** *** *#* 
.93 
C^orrelation between X*2 and Y20^  = 0,989. 
Table 40. Farm size (Yg^ ) 
Family Family 
Price Farm non-farm labor Agr. Agr. 
of indebt­ employ­ per re­ edu-
land edness ment farm search cation Rd 
Statistical 
description Const. (^22^ (Ï28> (Ï|9> (ï35> (x!f3) (Xg) 
1935-59 
Coefficients 
Standard 
deviation 
Slgnlfioance 
Short run 
elasticities 
1913-34 
Short run 
elasticities 
Slgnlfioance 
183.843 -0.229 -O.652 -0.0471 
0.0534 0.0677 0.257 
»*# *** 
-0.070 -O.O63 -O.OO6 
-0.025 -0.038 
** *** 
-20.975 0.122 -0.138 0.999 
10.445 0.00557 0.164 
* *** 
-O.139 0.351 -0.005 
•0.188 0.006 
*# 
-0.009 0.S&9 
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Table 41. Price of land (Yoc>) 
Statistical 
Farm Relative Unem- Rate of 
size income ployment interest r2 
•k—1 +•.—1 +-. t 
de;c;i;;i;; const. (Ygr) (Y47") (%2o) 
1935-59 
Coefficients3 -39.849 0.341 10.615 0.700 4.061 0.924 
Standard 
deviation - 0.0335 6.292 0.194 3.390 
Significance - *** *** 
Short run 
elasticities - 1,091 0.127 0.086 0.356 
1913-34 
Short run 
elasticities - -2.186 0.175 0.176 2.630 0.881 
Significance - *** *** ** 
aThe number of farms (Y2q) had to be left out because of 
close correlation with Ygi* Land in farms almost constant 
during this period. 
Table 42. Demand for hired labor (Y2^ ) 
Price 
Farm Prices Agr. Price of 
Stat. Fam. lndebt- re- Agr. edu- Crop- Farm of other ,, 
de- labor edness oelved res. oatIon land wages maoh. fact. R" 
scrip- t-1 , t t t t-3t t , t t ,t. ,tx 
tlon Const. *23 <Yl9> (%28) <Y36) ) (%2) (X4) <X23) (%24^  (X2?) 
1935-59 
Coef.a 5092.39 .477 -.117 -27.992 -O.932 - .603 24.016 2.19 -3.059 -10.176 -7-747 .'?98 
Stand. 
devla. - .082 .0498 7.610 1.864 .423 12.449 1.92 0.619 2.958 5-307 
Slgnlf. - *** ** *** * *** *** 
S. R. 
elast. - - -.426 -0.256 -0.038 -.164 0.084 0.39 -0.691 -0.528 -0.292 
L. R. 
elast. - - -.815 -0.489 -0.073 -.314 0.161 0.75 -1.321 -1.010 -0.558 
1913-34 
S. R. 
elast. - - -.499 -0.138 0.166 -.065 0.068 -0.58 -0.295 0.062 -0.191 . ?'38 
Slgnlf. - * * ** 
C^orrelation between Y^  and X^ ""^  «= 0.970. 
Table 43. Demand for machines (Y^ ) 
Farm Ma­ Pr Ice 
St at Is - in­ Prices chine Agr. Price of 
tloal debt­ re­ depre- Agr. edu­ Crop­ of other 
de­ edness ceived olatlon res. cation land maoh. fact. R' 
scrip­
tion Const. 
t-1 
*24 (*28) (*36) a*;1) (xï-3 H*2> (X4) (X24) (X28) 
1935-59 
Ooef.a -4930.476 - .219 14.904 -0.767 -1.212 .0371 79.180 6.983 -0.226 29.837 .9<0 
Stand. 
devia. - .162 10.037 2.956 0.207 .364 22.492 3.038 3.823 7.017 
Slgnlf. - *** *** ** *** 
S. R. 
elast. - - 0.438 -0.102 -0.964 .032 O.885 3-993 -0.037 4.529 
L. R. 
elast.& - -
1913-34 
S. R. 
elast. - - -1.804 0.003 -1.310 -.557 2.252 -4.887 -1.380 0.453 .9'HD 
Slgnlf. ** * *** ** 
C^orrelation between Y^ g and X q^ = 0.957* 
bSlnoe Y24^  has a negative coefficient the long run elasticities will have a 
numerical value than those for the short run and are therefore here excluded. 
Table 44. Demand for investment in service buildings (Y2^ ) 
Price 
Farm Prices Agr. Agr. Price of of 
indebt­ re­ re­ edu­ Crop­ building other 
edness ceived search cation land materials fact. R 
Statistical 
description 
yt-1 
Const. *25 (Ï28> <y36> (XÏ"3) (x2) (x£) <xl5) (x29 ^  
1935-59 
Coefficients 605-781 .520 -9.151 -0.076 -.0809 6.209 -0.566 -0.0746 -1.142 .929 
Standard 
deviation - .304 5.569 1.075 .132 8.965 1.614 2.317 3-426 
Significance 
H 
Short run Sd 
elasticities - - -0.983 -0.037 -.257 0.254 -1.187 -0.046 -0.640 
Long run 
elasticities - - -2.048 -0.077 -.535 0.529 -2.473 -0.096 -1.333 
1913-34 
Short run 
elasticities - - 0.395 1.629 -.730 0.056 2.958 1.078 -1.660 .563 
Significance - ** 
Table 45. Demand, for productive livestock (Y2£) 
Price 
of Price Price Price Price 
animal of of Agr. Agr. of of 
food feed other re- edu- ma- other 
prod, grains prod, search cation chines fact. R2 
description Const. *26^  (*ll) (*15^ ) (*30^ ) (X1 3) (x2> (x24) (>-28) 
1935-59 
Coefficients 2686.464 0.333 -6.338 -4.124 0.788 0.103 -19.196 -10.791 14.839 0.837 
Standard 
deviations - 0.238 3.112 2.056 4.636 0.519 35-483 4.727 5-705 
Significance * * ** ** 
Short run 
elasticities - - -0.182 -0.098 0.021 0.019 -0.045 -0.373 0.468 
Long run 
elasticities - - -0.273 -0.147 0.031 0.028 -0.067 -0.559 0.702 
1913-34 
Short run 
elasticities - - -0.026 0.0003 -0.038 0.027 0.008 0.013 0.199 0.572 
Significance - ** 
Table 46. Demand for operating expendables (*2?) 
Level Price Price 
Farm Prices Agr. of of of 
indebt­ re­ Agr. edu- Crop­ edu- oper. other 
edness ceived res. cation land oat ion expend. fact. R 
Stat 1stleal / t . . t . / t-3t t t t t , t . 
description Const. (*28) (*36) (Xi ) (X2) (X4) (X2i) (X26) (X30) 
1935-59 
Coefficients -2082.675 -23.865 5.828 3*545 51.882 0.462 159.074 11.172 0.347 .9)8 
Standard 
deviation - 9-554 2.277 0.430 14.611 2.957 59.650 9-589 4.779 
Significance - ** ** *** *** ** 
Short run 
elasticities - -0.141 0.155 0.617 0.117 0.053 0.562 0.261 0.014 
1913-34 
Short run 
elasticities - -0.108 0.404 0.130 0.134 -1.404 - -1.185 0.781 .9 7.5 
Significance - ** ** - ** ** 
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Table 47. Farm indebtedness ( Ypg ) 
Price Prices Agr. Agr. Price of 
of re- re­ edu- factors 
land ceived search cat ion of prod. R2 
Statistical 
description Const. (%22) (%36) (Xg) (x|) 
1935-59 
Coefficients 77-586 
Standard 
deviations 
Significance 
Short run 
elasticities -
1913-34 
Short run 
elasticities -
Significance 
-.0759 -.170 -.0141 0.732 -0.367 .949 
.108 .0453 .00574 0.326 0.105 
*** ** ** *** 
-.240 -.766 -.418 2.789 -1.915 
-.345 .065 .030 0.015 -1.596 .913 
** 
Table 48. Family non-agricultural employment (Yg^ ) 
Net farm 
income Unemploy- Factory 
per farm ment wages 
Statistical t-1 , t-1 t-1 . t . , t 
description Const. Y29 45 '*19 ' ^20' *x31 
R2 
1935-59 
Coefficients 3-734 0.656 
Standard 
deviations - 0.171 
Significance - *** 
-0.00116 0.0706 0.00428 0.762 
0.00239 0.0894 0,00229 
* 
Short run 
elasticities -
Long run 
elasticities -
-0.027 
-0.078 
0.022 
0.064 
0.199 
0-578 
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XI. APPENDIX G: DATA FOR ESTIMATION1 
Table 49. Observations on endogenous variables, 1910-1959 
Production (mil, 1910-14 dollars) of 
Year 
Animal food 
products 
<*l) 
Food 
crops (Y2) 
Fruits and 
vegetables (Y3) 
Industrial 
products (Y4) 
Feed 
grains 
<r5> 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
3622 
3826 
3754 
3751 
3721 
3939 
4045 
3943 
4192 
4184 
768 
736 
908 
879 
1038 
1129 
766 
874 
1106 
1083 
270 
360 
379 
310 
379 
473 
601 
650 
481 
486 
1191 
1484 
1407 
1383 
1557 1248 
1217 
1170 
1224 
1191 
2384 
20 57 
2579 
1996 
2179 
2541 
2133 
2580 
2300 
2278 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
4024 
4030 
4218 
4488 
4485 
4387 
4463 
4516 
4515 
4539 
1052 
977 
1072 
917 
1011 
822 
974 
1059 
1116 
971 
497 
371 
351 
502 
535 
595 672 
610 
446 
743 
1344 
1028 
1089 
1109 
1358 
1564 
1761 
1396 
1477 
1519 
2695 
2412 
2315 2463 
2123 2503 
2231 
2301 
2474 
2257 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
4543 
4594 
4591 
4739 
4781 4258 
4598 
4521 
4671 
4868 
926 
1018 898 
722 
723 
842 
762 
1051 
1099 
924 
662 
612 
462 
662 
614 
578 
61 
I l  1  
1541 
1799 
1473 
1427 
1101 
1233 
1341 
1849 1398 
1505 
2049 
2259 2598 
1954 
1228 2165 
1389 
2337 
2261 
2236 
l?or further description of the variables and source of 
information see Appendix A.  
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Table 49. (Continued) 
Production (mil. 1910-14 dollars) of 
Animal food Food Fruits and Industrial Feed 
Year products crops vegetables products grains (YI) (%2) (Y3) (Y4) (Ï5) 
1940 5128 1029 715 1505 2307 
1941 5322 1127 854 1361 2454 
1942 5833 1036 947 1579 2824 
1943 6376 77 0 786 1517 2611 
1944 6605 1066 991 1579 2698 
1945 6326 1144 1010 1390 2660 
1946 6166 1353 1091 1414 2869 
1947 6128 1480 968 1602 2200 
1948 5793 1547 1000 1885 3151 
1949 5973 1329 867 1972 2784 
1950 6111 1282 979 1621 2819 
1951 6097 1173 1053 1957 2617 
1952 6128 1467 1089 1986 2783 
1953 6478 1423 1057 2055 2729 
1954 6618 1265 1025 1936 2871 
1955 6831 1248 1097 2066 3036 
1956 7135 1325 1142 2086 3012 
1957 6985 1257 1091 1836 3252 
1958 6903 1760 920 2003 3586 
1959 7223 1441 1109 2141 3761 
Domestic consumption (mil. 1910-14 dollars) of 
Animal food Food Fruits and Industrial Feed 
products crops vegetables oroducts grain 
1*6 > (Y?) (?8) (Y?) (%io 
1910 3624 796 252 727 2339 
1911 3810 753 345 815 2032 
1912 3742 871 367 870 2522 
1913 3741 840 306 80? 2003 
1914 3747 \ 812 359 937 2093 
1915 3847 980 466 1005 2451 
1916 3926 666 593 993 2047 
1917 3820 860 641 998 2484 
1918 3961 896 471 875 2233 
1919 4000 964 459 942 2237 
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Table 49. (Continued) 
Domestic consumption (mil. 1910-14 dollars) of 
Animal food Food Fruits and Industrial Feed 
products crops vegetables products grains 
(Y6) (Y?) (Yg) (Y9) (Y10) 
1920 3971 823 487 840 2602 
1921 3999 812 369 949 2280 
1922 4152 961 353 959 2250 
1923 4376 884 501 881 2441 
1924 4399 8 77 555 924 2096 
1925 4349 862 603 1010 2452 
1926 4420 909 689 1137 2283 
1927 4490 995 637 1049 2362 
1928 4467 1111 471 1049 2331 
1929 4524 967 781 1008 2258 
1930 4523 924 686 995 2010 
1931 4573 969 662 1053 2199 
1932 4597 969 504 1031 2464 
1933 4693 890 707 992 2034 
1934 4709 971 640 852 1471 
1935 4319 978 584 990 1996 
1936 4585 940 784 1118 1642 
1937 4586 968 663 IO83 1991 
1938 4677 970 803 1072 2084 
1939 4857 952 924 1280 2164 
1940 5088 1018 702 1394 2294 
1941 5199 965 858 1561 2543 
1942 5286 1069 968 1595 2909 
1943 5576 1228 805 1510 2807 
1944 5704 1224 1053 1496 2661 
1945 5752 1095 1046 1481 2738 
1946 5897 1112 1145 1636 2696 
1947 5930 1126 1019 1510 2305 
1948 5777 1200 IO65 1493 2521 
1949 5890 112? 889 1543 2702 
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Table 49. (Continued) 
Domestic consumption (mil. 1910-14 dollars) of 
Animal food Food Fruits and Industrial Feed 
Year products crops vegetables products grains 
(Y6) (Y?) (Yg) (Y9) (Y10) 
1950 6010 1122 940 1720 2739 
1951 5965 986 1010 1626 2745 
1952 6166 988 10 77 1662 2549 
1953 6425 1014 1037 1567 2590 
1954 6535 985 1034 1579 2607 
1955 6767 1030 1098 1674 2775 
1956 7053 1043 1174 1684 2732 
1957 6954 1031 1053 1570 2855 
1958 6906 1089 907 1673 3151 
1959 7188 1063 1095 1740 3365 
Price index (1910-14 = 100; Not 1 deflated) for 
Animal food Food Fruits and Industrial Feed 
products crops vegetables products grains 
(Yn) <*12 ) (*13 > (*14) (Y15) 
1910 101 103 100 113 97 
1911 88 100 105 102 94 
1912 99 107 97 92 109 
1913 104 90 105 102 94 
1914 107 99 93 91 106 
1915 101 117 82 83 110 
1916 118 138 97 121 115 
1917 163 236 115 193 201 
1918 191 221 162 251 219 
1919 204 234 172 261 217 
1920 188 259 188 249 209 
1921 128 133 164 112 87 
1922 125 120 164 162 91 
1923 126 117 136 214 115 
1924 126 125 138 210 132 
1925 149 170 159 180 139 
1926 150 170 142 133 103 
1927 146 142 136 138 118 
1928 154 126 150 159 131 
1929 159 125 132 152 124 
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Table 49. (Continued) 
Price index (1910-14 = 100; Not deflated) for 
Animal food Food Fruits and Industrial Feed 
Yo&r products crops vegetables products grains 
(Y11) (*12) (Y13) (*14) (Y15) 
1930 134 109 140 110 109 
1931 97 64 100 70 71 
1932 72 47 86 53 44 
1933 69 72 80 73 57 
1934 81 89 93 108 97 
1935 110 90 99 111 112 
1936 115 114 103 113 110 
1937 121 119 115 117 135 
1938 108 75 80 90 73 
1939 102 77 82 90 72 
1940 105 86 96 96 86 
1941 132 95 109 124 94 
1942 165 127 145 173 117 
1943 191 160 230 193 156 
1944 189 174 233 204 175 
1945 203 182 231 212 168 
1946 235 202 229 255 212 
1947 279 262 214 293 2 75 
1948 305 251 198 293 273 
1949 264 218 208 262 176 
1950 270 209 199 294 198 
1951 322 230 214 351 237 
1952 296 263 219 317 242 
1953 257 225 207 288 213 
1954 240 218 210 297 211 
1955 225 217 208 283 189 
1956 220 222 219 283 188 
1957 238 207 211 283 172 
1958 265 199 242 271 156 
1959 250 193 219 283 157 
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Table 49. (Continued) 
CGC Inventories of 
Wheat Cotton Corn 
Year (mil. bu.) (mil. bales) (mil. bu.) 
(?16> (%18) 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 1 Q <C 
I960 
0 . 0  
0 .0  
0 . 2  
0.7 
166.9 
308.5 
115.7 
103.4 
77.5 
42.7 
73.4 
42.8 
169.0 
271.0 
136.5 
132.1 
448.3 
749.4 
888.5 
840.4 
757.4 
nnn i  
1109.2 
4.00 
2.00 
0.00 
5.00 
8.00 
6.87 
6.18 
5.58 
3.38 
2.92 
2.92 
3.22 
0.47 
0.05 
0.01 
3.71 
0.10 
0.00 
0.24 
0.24 
1.81 
8.01 
6.66 
4.03 
1.62 
7.58 
0 .0  
0 . 0  
0 . 0  
0 .0  
21.0 
77.2 
176.0 
151.5 
50.4 
7.5 
1.2 
1.4 
3.5 
0 .0  
3.2 
76.1 
398.9 
389.1 
279.8 
361.5 
606.2 
757.6 
984.3 
1117.6 
1168.0 
1235.1 
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Table 49. (Continued) 
Price Index 
Number of family Number Farm size for land (Y__) 
workers (Y10) of farms (Y9n) (Y?-.) 
V (1910-14=100) 
Year (Thousands) (Thousands) (Acres) Not deflated) 
1910 10174 6406 137.2 95 
1911 10169 6425 138.1 98 
1912 10162 6430 139.2 100 
1913 10158 6437 140.3 102 
1914 10147 6447 141.2 105 
1915 10140 6458 142.1 104 
1916 10144 6463 143.3 110 
1917 10121 6478 144.2 117 
1918 10053 6488 145.0 128 
1919 9968 6506 145.9 138 
1920 10041 6518 146.7 167 
1921 10001 6511 145.9 156 
1922 9936 6500 145.1 138 
1923 9798 6492 144.3 135 
1924 9705 6480 143.7 130 
1925 9715 6471 142.8 129 
1926 9525 6462 144.8 126 
1927 9278 6458 146.9 121 
1928 9340 6470 148.5 119 
1929 9360 6512 149.6 118 
1930 9307 6546 150.8 117 
1931 9642 6608 151.3 105 
1932 9922 6687 151.6 88 
1933 9874 6741 152.4 72 
1934 9765 6776 153.6 74 
1935 9855 6814 154.8 76 
1936 9350 6739 156.7 78 
1937 9054 6636 159.3 80 
1938 8815 6527 162.1 80 
1939 8611 6441 164.4 77 
149 
Table 49. (Continued) 
Price index 
Number of family Number Farm size for land (Y??) 
workers (Y,Q) of farms (Y,n) (Y91) 
dL (1910-14=100 
Year (Thousands) (Thousands) (Acres) Not deflated) 
1940 8300 6350 167.1 76 
1941 8017 6293 171.1 77 
1942 7949 6202 176.2 83 
1943 8010 6089 182.1 90 
1944 7988 6003 187.4 103 
1945 7881 5967 191.4 113 
1946 8106 5926 193.2 128 
1947 8115 5871 195.7 143 
1948 8026 5803 198.5 154 
1949 7712 5722 202.0 159 
1950 7597 5648 205.2 156 
1951 7310 5535 209.4 180 
19 52 7005 5421 213.8 199 
1953 6775 5308 218.2 200 
1954 6579 5201 222.6 196 
1955 6347 508? 227.6 205 
1956 5899 4969 233.0 213 
1957 5682 4856 238.5 227 
1958 5570 4749 243.8 241 
1959 5459 4641 249.5 260 
Number of 
hired 
workers 
(y23) 
Purchases of Annual gross 
motor vehicles investment in 
and machinery service 
<Y24> 
Inventory of 
product ive 
buildings (Y^ ) livestock (Y^ ) 
(mil. 1910-14 
(Thousands) dollars) 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
3008 
2ol4 
2630 
2619 
2662 
2672 
2699 
2703 
2547 
2467 
295 
305 
316 
308 
336 
370 
36? 
378 
309 
390 
(mil. 1910-14 
dollars) 
125 
117 
126 
129 
140 
119 
145 
182 
171 
202 
(mil. 1910-14 
dollars) 
2843 
2879 
2900 
2929 
2956 
3004 
3034 
3060 
3096 
3103 
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Table 49. (Continued) 
Purchases of Annual gross 
Number of motor vehicles investment in Inventory of 
hired and machinery service productive 
workers (Y ,) buildings (Y_<) livestock (Y_,) 
Year (Y„) 24 25 26 
 ^ (mil. 1910-14 (mil. 1910-14 (mil. 1910-14 
(Thousands) dollars) dollars) dollars) 
1920 2490 502 147 3103 
1921 2549 203 80 3061 
1922 2504 254 94 3072 
1923 2492 328 109 3077 
1924 2423 293 102 3054 
1925 2427 359 104 2994 
1926 2500 389 99 2924 
1927 2447 355 122 2862 
1928 2429 393 111 2825 
1929 2434 439 101 2826 
1930 2378 354 55 2864 
1931 2374 213 28 2938 
1932 2356 111 10 3018 
1933 2439 101 15 3126 
1934 2399 217 18 3243 
1935 2533 301 39 3050 
1936 2630 401 51 3000 
1937 2634 449 66 2928 
1938 2639 309 61 2867 
1939 2692 351 72 2877 
1940 2744 396 74 2940 
1941 2727 566 79 2996 
1942 2727 535 79 3144 
1943 2585 352 92 3309 
1944 2353 605 107 3395 
1945 2228 582 128 3392 
1946 
Gii.'x 2263 CCI O 
490 293 3266 
qi 7ii 
1948 2060 1025 
C. (~r 
285 
J J . f r  
3028 
1949 1973 1021 256 2945 
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Table 49. (Continued) 
Annual gross 
Number of Purchases of investment in Inventory of 
hired motor vehicles service productive 
workers and machinery buildings (Y0-) livestock (Y?z) 
<*,,) (Ï24) 25 26 
Z; (mil. 1910-14 (mil. 1910-14 (mil. 1910-14 
(Thousands) dollars) dollars) dollars) 
1950 1844 1008 270 2981 
1951 1703 978 259 3043 
1952 1599 837 290 3123 
1953 1541 887 275 3262 
1954 1499 760 2 57 3368 
1955 1481 769 245 3367 
1956 1415 655 22 7 3323 
1957 1381 643 219 3249 
1958 1363 765 216 3168 
1959 1312 782 237 3206 
Purchases of Farm in­ Family non-
operating expendables debtedness agricul. employ 
(Y2?) (r28) <Y29) 
Year (mil. 1910-14 dollars) (per cent) (per cent) 
1910 749 16.0 — 
1911 901 16.5 -
1912 957 17.3 -
1913 998 18.1 -
1914 1045 18.7 -
1915 983 19.7 -
1916 1018 20.7 -
1917 966 22.0 -
1918 1041 22.9 -
1919 1053 23.4 -
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
1209 
1095 
1177 
1232 
1358 
1368 
1436 
1473 
1563 
1568 
22 .2  
26.4 
30.3 
30.8 
31.2 
29.7 
29.0 
29.1 
28.7 
28.0 
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Table 49. (GoutInued) 
Purchases of 
operating expendables 
(Y27} 
Farm In­
debtedness 
( ï28 }  
Family non-
agricultural 
employment 
(Y29J 
Year (mil. 1910-14 dollars) (per cent) (per cent) 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1513 
1375 
1261 
1301 
1329 
1401 
1610 
1689 
1674 
1849 
27.4 
28.6 
31.7 
35.0 
30.1 
27.9 
27.2 
26.3 
26.6 
27.8 
20.3 
19.4 
21.7 
22.1 
22.5 
23.4 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1998 
2120 
2347 
2604 
2782 
3008 
3253 
3483 
3608 
3672 
28.5 
28.5 
26.3 
22.0 
17.2 
14.2 
12.5 
12.3 
12.4 
13.3 
24.8 
25.1 
25.1 
23.4 
23.0 
23.1 
23.3 
23.2 
22.6 
23.6 
1950 
1951 
1952 
1953 
1954 
19 55 
1956 
1957 
1958 
1959 
3817 
4075 
4215 
4192 
4224 
4335 
4535 
4599 
4826 
5095 
14.3 
14.2 
14.6 
15.4 
15.5 
15.8 
16.5 
16.2 
16.3 
16.6 
22.6 
22.8 
24.6 
23.7 
23.6 
24.9 
27.3 
27.1 
26.5 
26.8 
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Table 50. Observations on definitional variables, 1910-59 
Price index (1910-14 = 100; Not deflated) for 
Food crops Products 
fruits and veg. Products Products other than 
and industrial other than other than industrial 
Year prod, combined food crops fruits and veg. onss 
(?30) (Y31) (?32) (*33 
1910 108 103 104 101 
1911 102 93 93 92 
1912 98 98 99 101 
1913 98 103 101 101 
1914 94 102 104 104 
1915 94 96 101 103 
1916 121 115 121 118 
1917 188 167 I83 172 
1918 220 203 210 195 
1919 230 213 222 207 
1920 238 203 213 202 
1921 132 126 123 130 
1922 150 135 129 127 
1923 165 145 142 126 
1924 165 146 143 129 
1925 171 155 157 153 
1926 14? 142 146 149 
1927 138 141 142 142 
1928 147 152 149 147 
1929 138 151 149 147 
1930 117 127 124 129 
1931 76 90 84 91 
1932 59 68 62 68 
1933 74 70 70 69 
1934 98 89 89 85 
1935 101 110 108 107 
1936 110 113 114 113 
1937 117 121 121 120 
1938 83 99 98 97 
1939 84 96 94 94 
154 
Table 50. (Continued) 
Price index (1910-14 = 100; Not deflated) for 
Pood crops Products 
fruits and veg. Products Products other than 
and industrial other than other than industrial 
Year prod, combined food crops fruits and veg. ones 
(ï3o> tï3i) (ï32> (ï33> 
1940 92 101 100 99 
1941 111 126 123 120 
1942 151 162 159 153 
1943 193 196 186 190 
1944 203 198 189 192 
1945 20? 20 7 200 201 
1946 231 238 233 227 
1947 260 2 75 280 267 
1948 252 288 294 280 
1949 233 251 250 243 
1950 240 262 262 246 
1951 275 310 310 288 
1952 271 288 292 276 
1953 245 256 256 242 
1954 248 247 247 230 
1955 241 233 233 220 
1956 245 232 231 217 
1957 239 240 238 225 
1958 241 258 250 244 
1959 237 248 243 231 
Price index ( 1910-
0
 
0
 1
—
1 11 3 Family Index (1910-14=100; 
not deflated for labor per not deflated for 
food products 
(Y34) 
1910 102 
1911 92 
1912 99 
1913 102 
1914 104 
1915 102 
1916 118 
1917 170 
1918 193 
1919 206 
farm 
(?35> 
1.59 
1.58 
1.58 
1.58 
1.57 
1.57 
1.57 
1.56 
1.55 
1.53 
"prices received" (V 
103 
94 
99 
102 
102 
99 
119 
176 
205 
217 
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Table 50. (Continued) 
Price index (1910-14=100; 
not deflated) for 
Year food products 
(Y^ ) 
Family Index (1910-14=100; 
labor per not deflated) for 
farm "prices received" 
<r35> <ï36> 
1920 200 
1921 135 
1922 130 
1923 127 
1924 127 
1925 154 
1926 152 
1927 143 
1928 149 
1929 149 
1930 130 
1931 92 
1932 70 
1933 72 
1934 83 
1935 106 
1936 114 
1937 120 
1938 99 
1939 96 
1940 101 
1941 123 
1942 157 
1943 194 
1944 195 
1945 204 
1946 229 
1947 267 
1948 281 
1949 250 
1.54 211 
1.54 127 
1.53 133 
1.51 142 
1.50 143 
1.50 158 
1.47 146 
1.44 142 
1.44 150 
1.44 149 
1.42 125 
1.46 87 
1.48 65 
1.46 71 
1.44 90 
1.45 107 
1.39 112 
1.36 119 
1.35 95 
1.34 93 
1.31 98 
1.27 120 
1.28 156 
1.32 189 
1.33 193 
1.32 202 
1.37 231 
1=38 270 
1.38 281 
1.35 245 
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Table 50. (Continued) 
Price index (1910-14=100; Family Index (1910-14=100 ; 
not deflated) for labor per not deflated) for 
Year food products farm "prices received" 
!V !y35! <V 
1950 251 1.35 253 
1951 293 1.32 297 
1952 280 1.29 282 
1953 245 1.28 249 
1954 234 1.26 241 
1955 223 1.25 229 
1956 221 1.19 228 
1957 230 1.17 233 
1958 253 1.17 248 
1959 238 1.18 239 
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Table 51- Observations on variables for inoome and expend!-
j— — n m •> c n 
W Mil VU  ^ */ — V  ^ / 
Gross Total Annual Total Annual depre-
inoome inventory depreciation investment ciation of 
from of of machine in service service 
Year farming machinery inventory (V 'V 
buildings buildings (V (\V 
(million 1910-14 dollars) 
1910 6489 1521 174 4015 110 
1911 6486 1630 196 4022 110 
1912 6622 1726 220 4036 112 
1913 6643 1798 236 4052 113 
1914 7022 1881 253 4078 114 
1915 6640 1972 279 4086 111 
1916 6909 2042 297 4121 110 
1917 8059 2106 314 4190 113 
1918 8683 2091 324 4244 117 
1919 8269 2133 358 4328 118 
1920 7061 2213 412 4353 122 
1921 4829 2020 396 4317 116 
1922 5430 1907 367 4297 114 
1923 5808 1884 351 4288 118 
1924 6296 1821 356 4274 116 
1925 6839 1882 298 4264 114 
1926 6772 1955 316 4248 115 
1927 6505 1990 320 4256 114 
1928 6695 2057 326 4252 115 
1929 7291 2157 339 4240 113 
1930 6310 2132 379 4185 110 
1931 5133 1985 360 4109 104 
1932 4104 1774 322 4021 98 
1933 4542 1601 274 3943 93 
1934 5170 1565 253 3871 90 
1935 5997 1608 258 3820 90 
1936 6507 1734 275 3782 89 
1937 7252 1875 308 3759 89 
1938 6079 1872 312 3732 88 
1939 6351 1908 315 3716 88 
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Table 51. (Continued) 
Gross Total Annual Total Annual depre-
income inventory depreciation investment ciation of 
from of of machine in service service 
Year farming machinery inventory buildings buildings 
( R 3 ? )  <r38) <r39) (Y W )  ( Ï J , I )  
(million 1910-14 dollars) 
1940 6723 1978 326 3704 86 
1941 7533 2199 345 3694 89 
1942 9133 2156 578 3682 91 
1943 10045 1962 546 3677 97 
1944 10?62 2045 522 3684 100 
1945 10839 2194 433 3709 103 
1946 11444 2342 342 3897 105 
1947 11874 2767 397 4068 103 
1948 11701 3304 488 4248 105 
1949 10422 3754 571 4396 108 
1950 10516 4108 654 4555 111 
1951 11664 4377 709 4699 115 
1952 11095 4472 742 4869 120 
1953 10119 4592 767 5021 123 
1954 9719 4578 774 5151 127 
1955 9476 4565 782 5267 129 
1956 9495 4446 774 5362 132 
1957 9255 4338 751 5448 133 
1958 98?4 4365 738 5528 136 
1959 9561 4405 742 5626 139 
Total value Interest on Operating Family net 
Year of real estate farm debt cost Income from 
farming 
(Y42) ( Y 4 3 )  ( Y 4 4 )  ( Y 4 5 )  
1910 37312 412 999 3692 
1911 37298 425 1194 3425 
1912 36879 440 1219 3510 
1913 37963 474 1283 3425 
1914 39024 496 1330 3708 
1915 37048 489 1260 3380 
1916 35462 499 1272 3563 
191? 30714 446 1222 4722 
1918 29366 444 1301 5278 
1919 29235 451 1360 4756 
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Table 51. (Continued) 
Total value Interest on Operating Family net 
Year of real estate farm debt cost Income from 
farming 
(-42 ) (Ï43 > (Y44) (Y4? 
(million 1910-14 dollars) 
1920 30644 449 1386 3752 
1921 33606 603 1221 1778 
1922 31011 648 1304 2228 
1923 29632 630 1357 2493 
1924 28679 609 1455 2826 
1925 27690 551 1491 3484 
1926 27261 522 1521 3393 
1927 27244 523 1542 3033 
1928 26392 492 1627 3215 
1929 28382 517 1726 3587 
1930 29581 527 1665 2752 
1931 29544 549 1483 1932 
1932 28269 583 1346 1192 
1933 23516 527 1351 1683 
1934 23392 444 1440 2251 
1935 23707 397 1482 2950 
1936 24613 382 1657 3183 
1937 24198 350 1767 3775 
1938 24660 354 1673 2697 
1939 25120 370 1816 2764 
1940 23406 354 1909 2994 
1941 21959 325 1923 3620 
1942 21377 287 2085 4668 
1943 21690 243 2289 5294 
1944 24815 213 2520 5763 
1945 27094 192 2691 5749 
1946 27638 173 2788 6212 
1947 28213 174 3101 6357 
1948 28286 175 3280 5948 
1949 29345 195 3177 4752 
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Table 51. (Continued) 
Year 
Total value 
of real estate 
Interest on 
farm debt 
(s,3) 
Operating 
cost 
(Y JLH) 
Family net 
income from 
farming 
(million 1910-14 dollars) 
1950 28459 203 3302 
1951 30873 219 3547 
1952 33284 248 3706 
1953 33261 282 3570 
1954 32284 270 3558 
1955 33250 289 3570 
1956 33249 302 3629 
1957 34224 299 3592 
1958 35659 326 3712 
1959 37591 362 3814 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
Total family 
income (Y^ ) 
(mil. 1910-
14 dollars) 
Farm in relation 
to non-farm 
income (Y^ ) 
0.64 
0.62 
0.64 
0.60 
0.65 
0.64 
0.65 
0.91 
0.92 
0.78 
0.59 
0 .28  
0.35 
0.37 
0.41 
0.51 
0.50 
0.45 
0.48 
0.50 
4634 
5471 
4683 
3872 
3542 
3306 
3261 
3129 
3565 
3154 
Per capita 
national 
income (Y/ig) 
(1910-14 
dollars) 
360 
356 
383 
356 
358 
368 
339 
334 
350 
342 
319 
314 
356 
355 
361 
386 
381 
375 
421 
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Table 51. (Continued) 
Year 
Total family 
income (Y^ ) 
(mil. 1910-
14 dollars) 
Farm in relation 
to non-farm 
income (Y^ ) 
Per capita 
nat ional 
income (Ykp) 
(1910-14 
dollars) 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
4380 
4825 
5490 
3306 
4525 
0.40 
0.27 
0.18 
0.25 
0.64 
0.71 
0.46 
0.60 
386 
ill 
244 
281 
309 
358 
376 
360 
376 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
4867 
5566 
6829 
7494 
8008 
7850 
8169 
8362 
7903 
6750 
0.64 
0.72 
0.79 
0.80 
0.82 
0.86 
0.97 
0.97 
0.91 
0.80 
407 
451 
512 
589 
639 
634 
544 
529 
548 
541 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
6641 
7453 
6791 
5922 
5516 
5416 
5435 
5197 
5531 
5204 
0.75 
0.86 
0.79 
0.68 
0.66 
0.64 
0.68 
0.68 
0.75 
0.67 
553 
577 
599 611 
589 
616 
624 
620 
m 
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Table 51. (Contlnued) 
Year 
Interest on 
machines 
livestock 
oDerating exo. 
<V 
Interest on 
service 
buildings 
lï50' 
Interest 
on land 
(ï5i> 
Net returns 
to family-
labor from 
farming 
(i52) 
(million 1910-14 dollars) 
1910 - — — -
1911 346 294 2280 1271 
1912 365 284 2261 1380 
1913 374 279 2340 1243 
1914 390 251 2403 1508 
1915 355 257 2225 1409 
1916 380 271 2l4o lylb 
1917 382 252 1775 3313 
1918 397 261 1677 3889 
1919 390 283 1647 3381 
1920 340 270 1753 2071 
1921 312 251 2034 -50 
1922 308 270 1870 639 
1923 308 266 1779 1012 
1924 311 265 1685 1469 
1925 326 260 1595 2115 
1926 322 253 1546 2030 
1927 325 256 1542 1728 
1928 325 244 1471 1943 
1929 355 259 1586 2192 
1930 335 260 I663 1218 
1931 307 254 1666 347 
1932 277 251 1586 -297 
1933 261 255 1250 566 
1934 268 261 1213 1138 
1935 297 236 1186 1876 
1936 296 219 1184 2140 
1937 296 209 1122 2758 
1938 285 206 1126 1656 
1939 273 199 1132 1797 
16] 
Table 51. (Continued) 
Interest on Net returns 
machines Interest on to family 
livestock service Interest labor from 
Year operating exp* buildings on land farming 
(Y49) (Y50) (Y51) (Y52) 
(million 1910-14 dollars) 
1940 280 199 1042 2138 
1941 301 192 950 2917 
1942 321 182 908 4050 
1943 336 177 929 4642 
1944 336 178 1063 4931 
1945 358 181 1174 4760 
1946 366 182 1200 5274 
1947 395 227 1184 5321 
1948 429 245 1169 4805 
1949 441 253 1214 3465 
1950 471 264 1159 3410 
1951 511 282 1262 4118 
1952 520 293 1404 3206 
1953 542 326 1503 2199 
1954 530 325 1418 1933 
1955 527 340 1489 1594 
1956 521 350 1479 1573 
1957 512 350 1498 1391 
1958 542 362 1635 1702 
1959 553 381 1799 1085 
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Table 52. Observations on exogenous variables, 1910-59 
Agricultural Inputs in agricultural education 
research inputs 
Not cumùP (X}_) Voc. Ext. College Total (Xg) 
lated cur. Accumulât. agr, service (mil. 1910- (1910-14 |
Year prices (mil. 1910- cur. prices 14 dollars) per fam. 
(mil. $) 14 dol.) (mil. dol.) worker 
1910 6.5 6.6 - - 2 -
1911 6.8 13.5 - - 3 -
1912 7.5 21.1 - - 3 — 
1913 8.6 29.6 - 1.0* 4 0.49 
1914 9.5 38.8 - 2.3* 6 0.79 
1915 11.1 49.4 - 3.6 7 0.99 
1916 10.4 59.3 - 4.9 8 1.28 
1917 11.3 69.8 - 6.1 8 1.38 
1918 11.6 80.3 0.7 11.3 5 1.58 
1919 13.2 91.6 1.4 14.7 4 1.79 
1920 14.5 102.3 2.4 14.7 7 2.01 
1921 14.8 112.2 3.4 16.8 8 2.19 
1922 15-3 121.8 4.1 17.1 7 2.00 
1923 17.2 132.4 4.1 I8.5 8 2.21 
1924 17.4 142.9 5.3 19.1 7 2.25 
1925 18.9 154.3 6.1 19.3 7 2.27 
1926 21.2 167.0 7.2 19.5 6 2.26 
1927 22.8 180.5 7.6 20.1 5 2.20 
1928 25.4 195.3 7.6 20.7 5 2.37 
1929 28.5 211.9 8.4 22.9 6 2.57 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
31.6 
33.6 
32.0 
28.0 
24.4 
25.2 
29.3 
32.7 
36.3 
42.5 
230.2 
249.2 
267.5 
284.3 
299.6 
316.4 
335.4 
355.8 
378.3 
404.4 
8.7 
10.0 
10.2 
9.5 
M 10 • 3 
10.8 
13.6 
15.4 
24.3 
25.4 
24.3 
22.0 
19.8 
20.4 
28.3 
30.0 
31.6 
32.4 
6 
6 
6 
6 
7 
6 
7 
7 
11 
14 
2.67 
2.79 
2.70 
2.52 
2.53 
2.66 
3.25 
3.53 
4.31 
4.88 
•Estimated. 
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Table 52. (Continued) 
Agricultural Inputs in agricultural education 
research Inputs 
Not cumu- (Xj) Voc. Ext. College Total (Xg) 
lated cur. Accumulât, agr. service (mil. 1910- (1910-14 $ 
Year prices (mil. 1910- cur. prices 14 dollars) per fam. 
(mil. §) 14 dol.) (mil. dol.) worker 
1940 41.3 429.6 17.0 33.1 16 5.46 
1941 41.8 455.1 17.6 33.4 16 5.66 
1942 42.7 481.1 19.7 34.5 15 5.99 
1943 43.3 506.4 19.4 35.0 12 5.54 
1944 45.8 530.8 19.8 36.3 4 4.24 
1945 47.6 556.5 19.2 38.1 2 4.13 
1946 55.3 584.9 21.3 44.6 4 4.82 
1947 67.8 617-0 24.6 53.7 13 6.17 
1948 82.8 652.5 30.5 60.2 18 7.02 
1949 96.1 692.7 33.6 67.2 26 8.47 
1950 104.3 735.1 38.5 74.6 38 10.89 
1951 108.4 775.7 41.5 77.6 30 9.87 
1952 113.8 815.2 45.5 81.8 24 9.30 
1953 119.3 855-5 47.5 86.8 22 9.56 
1954 126.5 897.0 50.0 91.6 19 9.59 
1955 144.3 943.1 53.7 100.7 17 10.03 
1956 159.2 992.5 56.7 110.1 13 10.24 
1957 187.3 1049.3 59.9 118.2 13 11.36 
1958 209.2 1111.0 64.5 128.7 13 12.32 
1959 225.4 1176.0 66.7 136.0 13 12.75 
Price index 
for factors of 
production (X?) 
(1910-14=100 
Not deflated) 
1910 97 
1911 100 
1912 101 
1913 101 
1914 101 
1915 104 
1916 113 
1917 141 
1918 167 
1919 187 
Cropland used 
for crops (X^ ) 
(mil. acres) 
330 
336 
337 
340 
342 
348 
348 
357 
370 
374 
Weather Total 
index population 
(x5) (X6) (mil.) 
106 92.4 
84 93.9 
98 95.3 
77 97.2 
95 99.1 
129 100.5 
91 102.0 
102 103.3 
71 103.2 
103 104.5 
E^stimated. 
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Table 52. (Continued) 
Year 
Price index 
for factors of 
production (Xo) 
(1910=14=100 J 
Not deflated) 
Cropland used 
for crops (X^ ) 
(mil. acres) 
Weather Total 
Index population 
(X^ ) (X6) (mil.) 
1920 199 368 ill 106.5 
1921 150 369 102 108.5 
1922 141 365 102 110.1 
1923 150 365 98 112.0 
1924 152 365 103 114.1 
1925 156 370 114 115.8 
1926 155 372 96 117.4 
1927 152 373 106 119.0 
1928 153 376 113 120.5 
1929 153 379 98 121.8 
1930 146 382 82 123.1 
1931 124 384 102 124.0 
1932 107 384 105 124.6 
1933 104 378 82 125.6 
1934 117 375 69 126.4 
1935 120 377 98 127.3 
1936 122 375 73 128.1 
1937 131 379 102 128.8 
1938 127 372 109 129.8 
1939 125 363 99 130.9 
1940 126 368 85 132.0 
1941 135 367 108 133.o 
1942 157 370 112 133.9 
1943 180 377 102 134.2 
1944 197 379 101 132.9 
1945 206 372 105 132.5 
1946 220 369 101 140.1 
1947 247 373 95 143.4 
1948 283 378 120 146.1 
1949 280 387 92 148.7 
16? 
Table 52. (Continued) 
Price index 
for factors of 
production (X?) Cropland used Weather Total 
Year (1910=14=100 J for crops (%. ) index dopulation 
Not deflated) (mil. acres) (x5) (X6) (mil.) 
1950 286 377 102 151.2 
1951 314 381 100 153.4 
1952 325 380 96 155.8 
1953 322 380 91 158.3 
1954 319 380 90 161.2 
19 55 319 377 107 164.3 
1956 325 369 108 167,3 
1957 335 359 111 170.3 
1958 341 357 119a 173.2 
1959 345 364 113a 176.4 
Consumer 
price index 
excl. food 
(X7) 
(1910-14=100; 
Not deflated) 
farmers 
share of 
consumers Time 
dollar (X8) (Xg) 
( percent ) y 
Production 
of rayon and 
acetate yarns 
(.1Mb. ) 
Consumer 
price index 
for housing 
(XU) 
(1910-14=100 
Not deflated) 
1910 - - 10 0 - .  
1911 — - 11 0.4 -
1912 — - 12 1.1 -
1913 100 46 13 1.8 100 
1914 100 45 14 2.4 100 
1915 101 44 15 3.9 101 
1916 105 45 16 5.8 102 
1917 112 47 17 6.5 101 
1918 129 51 18 5.8 103 
1919 154 48 19 8.3 111 
1920 182 43 
40 
20 10.1 131 
1921 173 21 15.0 150 
1922 163 40 22 24,1 155 
1923 166 40 23 34.9 159 
1924 169 40 24 36.3 164 
1925 169 42 25 51.0 165 
1926 167 42 26 62.7 163 
1927 164 41 27 75.5 161 
1928 160 42 28 97.2 157 
1929 157 42 29 121.4 153 
E^stimated by L. Tweeten, Dept. of Economics and Sociolo­
gy, Iowa State University. 
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Table 52. (Continued) 
Consumer 
price index Farmers 
excl. food share of 
Year (X?) consumers 
(1910-14=100; dollar (Xg) 
Not deflated) (percent) 
Consumer 
Production price index 
of rayon and for housing 
Time acetate yarns (Xii) 
(XQ) (X10) (1910-14=100 
7 (milt lb.) Not deflated) 
1930 153 39 30 127.3 149 
1931 143 35 31 150.8 141 
1932 128 32 32 134.7 127 
1933 115 32 33 213.5 109 
1934 114 34 34 208.3 102 
1935 116 39 35 257.5 102 
1936 118 40 36 277.6 105 
1937 122 42 37 320.6 109 
1938 123 39 38 257.6 113 
1939 122 38 39 328.6 113 
1940 123 40 40 390.1 113 
1941 126 44 41 451.2 115 
1942 135 48 42 479.3 118 
1943 139 51 43 501.1 118 
1944 144 52 44 555.2 118 
1945 148 54 45 623.7 119 
1946 154 53 46 677.5 119 
194? 168 52 47 746.7 123 
1948 180 51 48 856.1 131 
1949 182 47 49 800.6 137 
1950 184 47 50 953-9 142 
1951 196 49 51 958.2 148 
1952 201 4? 52 828.8 154 
1953 205 44 53 886.9 162 
1954 206 43 54 706.8 168 
1955 207 41 55 865.1 170 
1956 210 40 56 750.0 173 
1957 217 40 57 714.0 177 
1958 222 40 58 636.0 180 
1959 226 39 59 738.0 182 
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Table 52. (Continued) 
Net exports (mil. 1910-14 dollars) of 
Animal food Food Fruits and Farm industrial Feed 
Year products (Xi?) crops veg. (X-,k ) products (X-, <) grains 
(x^ )  ^(x^ ) 
1910 60 -4 -18 463 47 
1911 78 -13 -15 669 24 
1912 73 50 -12 538 57 
1913 66 42 -4 573 -8 
1914 29 229 -20 484 87 
1915 168 160 -7 297 90 
1916 209 98 -8 262 87 
1917 176 24 -9 183 95 
1918 321 197 -10 310 67 
1919 266 130 -27 309 40 
1920 90 235 -10 333 92 
1921 72 177 -2 332 133 
1922 118 114 2 212 65 
1923 144 35 -1 300 24 
1924 87 137 20 462 28 
1925 34 -39 8 448 51 
1926 41 74 17 627 27 
1927 28 68 27 431 40 
1928 43 8 25 459 69 
1929 12 14 38 386 23 
1930 29 -9 24 447 9 
1931 21 7 50 549 11 
1932 18 -72 42 % 13 
1933 17 -78 45 466 4 
1934 18 -122 26 292 -20 
1935 -2 -136 38 357 -12 
1936 1 -137 19 283 -52 
1937 -21 5 1 313 101 
1938 -2 8 52 204 29 
1939 1 -61 64 364 25 
1940 9 -77 =13 -13 5 
1941 133 -62 4 -112 14 
1942 494 -32 21 -61 -34 
1943 767 -183 19 -53 -51 
1944 887 -103 62 36 -37 
1945 533 196 36 112 14 
1946 325 279 54 73 110 
1947 167 363 51 29 36 
1948 37 393 65 226 103 
1949 81 176 22 337 83 
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Table 52. (Continued) 
Net exports (mil. 1910-14 dollars) of 
Animal food Food Fruits and Farm industrial Feed 
products (X12) crops veg, (X^  ) products (X^ -) grains VûO M 
(X13) (%16) 
1950 96 216 -39 196 112 
1951 111 325 -43 314 81 
1952 82 182 -12 152 76 
1953 86 100 -20 234 26 
1954 78 136 9 268 91 
1955 75 202 1 203 156 
1956 89 421 32 546 141 
1957 63 249 38 44 5 185 
1958 -15 302 13 269 256 
1959 -16 362 14 548 260 
Index showing support prices in 
relation to market price, 1910-14 of 
(Not deflated) 
Wheat Cotton Corn 
(xl?) (xi8) (=19) 
1933 — 81 70 
1934 - 97 86 
1935 — 81 70 
1936 - - 86 
1937 — 73 78 
1938 68 67 89 
1939 71 70 89 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
72 
111 
129 
139 1 
208 
226 
221 
72 
113 
137 
148 
168 
169 
184 
214 
232 
220 
117 
129 
140 
153 
157 
179 
213 
224 
218 
171 
Table 52. (Continued) 
Index showing support prices in 
relation to market price, 1910-14 of 
(Not deflated) 
Year Wheat Cotton Corn 
(x1?) (xl8) (x19) 
1950 225 225 229 
1951 247 246 244 
1952 249 249 249 
1953 250 248 249 
1954 253 255 252 
1955 235 256 246 
1956 226 237 234 
1957 226 232 218 
1958 206 252 212 
1959 205 245 174 
National Average level 
unemployment of calculation 
(x20) (X,,) (years) 
(per cent) C.J. 
Farm population 
above 65 years 
Jx22> (per cent) 
1910 5.9 8.3 
1911 6.2 8.3 
1912 5.2 8.3 
1913 4.4 8.3 
1914 8.0 8.3 
1915 9.7 8.3 
1916 4.8 8.3 
1917 4.8 8.4 
1918 1.4 8.4 
1919 2.3 8.5 
1920 4.0 8.5 
1921 11.9 8.5 
1922 7.6 8.5 
1923 3.2 8.6 
1924 5.5 8.6 
1925 4.0 8.6 
1926 1.9 8.6 
192? 4.1 8.7 
1928 4.4 8.7 
1929 3.2 8.8 
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Table 52. (Continued) 
National Average level Farm population 
unemployment of calculation above 65 years 
(X20) (X21) (years) (Xgg) 
(per cent) (per cent) 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1936 
1939 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1956 
1959 
8.7 
15.9 
23.6 
24.9 
21.7 
20.1 
16.9 
14.3 
19.0 
17.2 
14.6 
9.9 
4.7 
1.9 
1.2 
1.9 
3.9 
3.9 
3.8 
5.9 
5.3 
3.3 
3.1 
2.9 
5.6 
4.4 
4.2 
0 . 0  
5.5 
8.8  
8.9 
9.0 
9.1 
9.3 
9.5 
9.7 
9.9 
10.1 
10.4 
10.7 
10.9 
11.1 
11.3 
11.5 
11.6 
11.7 
11.8 
11.9 
12.0 
12.1 
12.2 
12.2 
12.2 
12.2 
12.2 
12.3 
12.3 
12.3 
12.3 
5.0 
5.2 
5.4 
5.5 
5.7 
5.8 
6 . 0  
6 . 2  
6.4 
!:? 
6 . 8  
6.9 
7.1 
7.3 
7.6 
7.7 
7.8 
7.9 
8 . 0  
8.1 
8.3 
8.4 
8.6 
8.7 
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Table 52. (Continued) 
Price index (1910-14=100; Not 
Annual wages of hired deflated) 
agricultural Building Operating 
Year workers (x23) Machines materials expendables 
(dollars; Not deflated) (X2^ ) (X2j) (X2&) 
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
251 
290 
300 
307 
302 
305 
335 
417 
525 
614 
100 
100 
100 
100 
100 
103 
109 
121 
141 
148 
100 
103 
103 
101 
93 
101 
111 
137 
161 
188 
98 
100 
101 
100 
101 
104 
115 
148 
172 
191 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
719 
459 
449 
502 
515 
522 
532 
532 
531 
534 
156 
150 
135 
140 
146 
147 
146 
147 
148 
148 
204 
156 
159 
160 
161 
164 
162 
160 
158 
159 
195 
145 
137 
142 
141 
148 
144 
138 
142 
141 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
495 
385 
284 
253 
283 
306 
330 
375 
371 
367 
147 
146 
140 
138 
144 
148 
152 
157 
164 
158 
155 
138 
126 
130 
146 
143 
142 
148 
146 
194 
132 
111 
97 
97 
113 
114 
114 
123 
113 
111 
174 
Table 52. (Continued.) 
Price index (1910-14=100; Not 
Annual wages of hired deflated) 
agricultural Building Operating 
Year workers (Xg?) Machines materials expendables 
(dollars; Not deflated) (X2^ ) (X2^ ) (X2&) 
1940 375 157 146 113 
1941 458 163 156 117 
1942 598 174 171 134 
1943 784 182 179 147 
1944 936 192 190 157 
1945 1032 196 195 157 
1946 1124 203 212 168 
1947 1212 232 277 192 
1948 1464 264 308 211 
1949 1452 294 304 198 
1950 1452 308 312 201 
1951 1644 326 346 219 
1952 1752 331 348 226 
1953 1812 334 351 219 
1954 1812 334 348 217 
1955 1848 337 356 215 
1956 1932 358 371 215 
1957 2016 374 383 217 
1958 2112 388 385 219 
1959 2232 395 393 217 
Combined price index (1910-14=100; Not deflated) for 
Hired labor 
(fr. x23) Hired labor Hired labor 
Building building (fr. x23) (fr. x23) 
materials materials machines machines 
operating operating operating building 
Year expendables expendables expendables materials ( x 2 7 )  (x28) (x29) (x30) 
1910 98 95 97 94 
1911 100 100 100 101 
1912 101 103 101 102 
1913 100 101 101 102 
1914 101 101 101 101 
1915 104 104 104 104 
1916 116 117 115 114 
1917 147 146 141 134 
1918 172 174 167 162 
1919 192 198 187 182 
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Table 52. (Continued) 
Combined price index (1910-14=100; Not deflated) for 
Year 
Building 
materials 
operating 
expendables 
(x2 7) 
Hired labor 
( f r ,  X 2 3 )  
building 
materials 
operating 
expendables 
(x28) 
Hired labor 
(fr. x23) 
machines 
operating 
expendables 
(x29) 
Hired labor 
(fr. x23) 
machines 
building 
materials 
(x30) 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
197 
147 
139 
145 
143 
150 
146 
140 
145 
143 
212 
150 
143 
153 
154 
159 
157 
154 
8 
199 
150 
141 
149 
156 
155 
152 
153 
154 
205 
155 
147 
1 
% 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
134 
114 
100 
100 
116 
117 
117 
127 
116 
114 
146 
120 
100 
97 
111 
114 
116 
127 
119 
117 
146 
124 
107 
104 
117 
120 
122 
131 
127 
125 
158 
139 
119 
112 
122 
127 
133 
142 
3.45 
142 
1940 
1941 
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
116 
121 
137 
151 
160 
161 
173 
199 
218 
206 
119 
131 
155 
182 
202 
210 
227 
254 
292 
281 
126 
135 
157 
180 
198 
207 
221 
247 
283 
282 
142 
159 
188 
222 
251 
269 
288 
318 
377 
388 
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Table 52. (Continued) 
Combined price index (1910-14=100; Not deflated) for 
Year 
Building 
materials 
operating 
expendables 
(X27) 
Hired labor 
(fr. X 2 3 )  
building 
materials 
operating 
expendables 
(x28* 
Hired labor 
(fr. X23) 
machines 
operating 
expendables 
(X29) 
Hired labor 
( f r .  X 2 3 )  
machines 
building 
materials 
(X30) 
1950 209 
1951 227 
1952 232 
1953 227 
1954 225 
1955 223 
1956 223 
1957 225 
1958 227 
1959 227 
Ann. wages of 
fact, workers 
(X31)(dol. ; 
Not deflated) 
1910 552 
1911 531 
1912 544 
1913 571 
1914 573 
1915 561 
1916 644 
1917 766 
1918 971 
1919 1148 
1920 1368 
1921 1153 
1922 1119 
1923 1239 
1924 1244 
1925 1267 
1926 1282 
1927 1286 
1928 1298 
1929 1302 
284 287 396 
314 314 438 
329 327 457 
323 324 467 
319 320 467 
319 320 471 
323 327 495 
329 333 518 
335 343 537 
335 346 556 
Direct govern- Rent of farm Rate of 
ment payments dwellings interest 
( X 3 2)(mil. dol. ( X 3 3 )(mil. dol. (x34) 
Not deflated) (per cent) 
260 6.9 
268 6.9 
278 6.9 
288 6.9 
293 6.8 
295 6.7 
317 6.8 
342 6.6 
375 6.6 
417 6.6 
498 6.6 
495 6.8 
481 6.9 
513 6.9 
520 6.8 
537 6.7 
545 6.6 
550 6.6 
560 6.5 
577 6.5 
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Table 52. (Continued) 
Ann. wages of Direct govern- Rent of farm Rate of 
fact, workers ment payments dwellings interest 
(X3i)(dol.; (x32) (mil. dol. (X^ )(mil. dol. (x34) 
Year Not deflated) Not deflated) N06 deflated) (per cent) 
1930 1209 - 583 6.5 
1931 1085 - 543 6.5 
1932 887 - 479 6.5 
1933 870 131 417 6.4 
1934 957 446 424 6.3 
1935 1047 573 435 6.0 
1936 1133 278 434 5.7 
1937 1251 336 457 5.5 
1938 1160 446 459 5.4 
1939 1241 763 465 5.3 
1940 1310 723 474 5.3 
1941 1538 544 474 5.2 
1942 1906 650 493 5.1 
1943 2243 645 517 5.1 
1944 2396 776 571 5.0 
1945 2308 742 633 5.0 
1946 2279 772 810 5.0 
1947 2598 314 883 5.0 
1948 2815 251 937 5.0 
1949 2856 186 938 5.0 
1950 3085 283 966 5.0 
1951 3365 286 1056 5.0 
1952 3534 274 1146 5.1 
1953 3728 213 1174 5.5 
1954 3737 257 1132 5.4 
1955 3979 229 1150 5.5 
1956 4159 553 U34 5.5 
1957 4284 1016 1175 5.4 
1958 4342 1089 1265 5.6 
1959 4652 681 1352 5.8 
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Table 52. (Continued) 
VO Q  y» 
Rent to non-
farm landlords 
(X35)(mil. $; 
Not deflated) 
Prop, tax 
( X 3 6 )  
($ per 100 
dol, land 
value) 
Non-agr. 
nat. income 
(x37)(bil. 
Not- deflated) Deflator^  
1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
320 
331 
343 
340 
355 
403 
534 
825 
859 
928 
0 .56  
0 .60  
0 .60  
0.67 
0.66  
0.72 
0.72 
0.74 
0.72 
0.83 
27.8 
27.7 
29.2 
32.5 
30.9 
32.8 
38.9 
44.2 
47.9 
55.7 
98 
97 
101 
101 
102 
107 
120 
149 
171 
188 
1920 
1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928 
1929 
504 
304 
368 
430 
520 
470 
425 
520 
496 
486 
0.84 
0.95 
1.08 
1.12 
1.15 
1.19 
1.22 
1.30 
1.34 
1.36 
65.1 
53.8 
54.5 
64.2 
64.0 
67.3 
7 2.7 
71.0 
73.1 
78.6 
216 
i83 
174 
178 
176 
180 
180 
176 
180 
169 
1930 
1931 
1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
136 
55 
256 
347 
383 
-3gn 
318 
379 
1.35 
1.35 
1.37 
1.43 
1.32 
i.30 
1.28 
1.28 
1.27 
1.34 
69.2  
55.1 
39.8 
36.8 
45.1 
50.2 
58.3 
64,2 
59.7 
64.2 
163 
147 
132 
130 
138 
140 
140 
146 
143 
142 
aUsed for deflating prices, wages and various income 
measures. 
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Table 52. (Continued) 
Year 
Rent to non-
farm landlords 
(X35)(mil. 
Nor deflated) 
Prop, tax 
(X36) 
($ per 100 
dol. land 
value) 
Non-agr. 
nat. income 
(X3?)(bil. $; 
Mot deflated) 
Deflahora 
1940 448 1.34 71.3 144 
1941 647 1.35 86.7 156 
1942 890 1.24 111.4 176 
1943 1044 1.15 138.9 191 
1944 1043 1.04 152.4 196 
1945 1064 1.03 152.6 200 
1946 1401 1.01 150.8 220 
1947 1455 1.0? 165.4 244 
1948 1370 1.09 187.7 261 
1949 1107 1.14 188.9 260 
1950 1233 1.22 203.5 264 
1951 1368 1.14 232.5 283 
1952 1421 1.08 248.9 289 
1953 1214 1.10 264.0 292 
1954 1159 1.15 263.1 294 
1955 1057 1.16 286.5 298 
1956 1109 1.17 306.6 308 
1957 1029 1.17 321.3 319 
1958 1141 1.16 321.5 326 
1959 1001 1.16 349.2 332 
180 
Table 53. A priori coefficients. Weights for product prices 
Period 
1910-34 1935-59 
Animal food products 
Meat animals 26.5 28.9 
Dairy products 15.4 17.9 
Poultry and eggs 10.0 10.3 
Total 51.9 57.1 
Food crops 
Food grains 9.1 7.1 
Potatoes, sweet potatoes 3.3 2.8 
Total 12.4 9.9 
Fruits and vegetables 
Fruits 6.0 5.9 
Vegetables 3.6 4.8 
Total 9.6 10.7 
Industrial products 
Cotton 14.1 8.4 
Tobacco 2.6 3.7 
Oil bearing crops 2.4 3.1 
Wool 0.9 1.4 
Total 20.0 16.6 
Feed grains 6.1 5.7 
Grand total 100.0 100.0 
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Table 54. A priori coefficients. Weights for factor prices /ho -rrn 1 1 ca 1 
Period 
1910-34 1935-52 1953-59 
Hired labor 28 .2  21.1 14.6 
Machines 
Motor vehicles 
Farm machinery 
Total 
Building materials 
Operating expendables 
Non-farm feed 
Motor supplies 
Farm supplies 
Fertilizer 
Non-farm seed 
Non-farm livestock 
Building materials 
Total 
10.8 
9.4 
2 0 . 2  
4.4 
11.9 
10.8 
9.1 
7.4 
1.1 
1.1 
5.8 
47.2 
13.7 
11.8 
25.5 
2.6 
12.4 
13.6 
8.7 
8.2 
2.1 
50.8 
9.7 
11.5 
21.2 
-4.2 
13.0 
18.5 
8 .2  
9.1 
2.6 
1.3 
7.3 
60.0 
Grand total 100.0 100.0 100.0 
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Table 55. Functional distribution of gross farm income, 1911-
T_Q CO 
Operat ing Service Non-real 
Year cost Land buildings estate capital Labor 
1910 _ _ 
1911 18.40 35.15 6.34 8.45 31.65 
1912 18.40 34.14 6.03 8.80 32.63 
1913 19.31 35.22 5.87 8.87 30.69 
1914 18.94 34.22 5.06 9.09 32.69 
1915 18.97 33.50 5.42 9.38 32.69 
1916 18.41 30.97 5.51 9.41 35.73 
1917 15.16 22.02 4.42 7.89 50.50 
1918 14.98 19.31 4.29 7.64 53.79 
1919 16.44 19.91 4.86 8.14 50.64 
1920 19.62 24.82 5.41 9.02 41.07 
1921 25.28 42.12 7.25 13.19 12.16 
1922 24.01 34.43 6.88 10.94 23.72 
1923 23.36 30.63 6.33 10.07 29.52 
1924 23.10 26.76 5.84 9.63 34.60 
1925 21.80 23.32 5.33 8.33 41.21 
1926 22.46 22.82 5.22 8.54 40.90 
1927 23.70 23.70 5.52 9.13 37.92 
1928 24.30 21.97 5.15 8.84 39.73 
1929 23.67 21.75 4.98 8.96 40.61 
1930 26.38 26.35 5.72 10.71 30.76 
1931 28.89 32.45 6.79 12.92 18.88 
1932 32.79 38.64 8.38 15.06 5.12 
1933 29.74 27.52 7.57 12.13 22.94 
1934 27.85 23.46 6.87 10.27 31.52 
1935 24.71 19.77 5.28 9.50 40.53 
1936 25.46 18.19 4.56 9.16 42.43 
1937 24.36 15.47 3.92 8.67 47.36 
1938 27.52 i8.52 4.66 10.59 38.49 
1939 28.59 17.82 4.35 9.81 39,23 
1940 28.39 15.49 4.10 9.45 42.40 
1941 25.52 12.61 3.59 8.76 49.36 
1942 22.82 9.94 2.84 9.78 54.49 
1943 22.79 9.25 2.55 8.51 56.78 
1944 23.42 9.88 2.44 7.88 56.27 
1945 24.83 10.83 2.51 7.21 54.53 
1946 24.36 10.49 2.39 6.49 56.19 
1947 26.12 9.97 2.78 6.50 54.51 
1948 28.03 9.99 3.03 7.88 50.94 
1949 30.48 11.65 3.51 10.42 43.81 
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Table 55* (Continued.) 
Operating Service Non-real 
Year cost Land buildings estate capital Labor 
1950 31.40 11.02 3.58 11.75 42.07 
1951 30.41 10.82 3.47 11.37 43.78 
1952 33.40 12.65 3.77 12.37 37.63 
1953 35.28 14.85 4.51 13.99 31.19 
1954 36.60 14.58 4.70 14.52 29.38 
1955 37.67 15.71 5.03 14.89 26.51 
1956 38.22 15.57 5.09 14.94 25.91 
1957 38.81 16.19 5.51 15.02 24.46 
1958 37.59 16.56 5.29 14.38 26.18 
1959 39.89 18.82 5.70 15.01 20.57 
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XII. APPENDIX D: PREDICTIONS 
Table 56. Prediction: A priori values of exogenous variables 
Variable Year 
I960 1961 1962 1963 1964 1965 
Alternative A. Prediction of income and resource use 
Agricultural research 
inputs (X1) 1246 1321 1401 - - -
Inputs in agricultural 
education (X2) 13.15 13.55 13.95 14.35 14.75 15.15 
Price index for factor 
of prod. (Xj) 105 105 106 107 108 109 
Cropland used for crops (X4) 360 360 360 360 360 360 
Weather index (X^ ) 100 100 100 100 100 100 
Total population (X6) 179 182 185 188 191 194 
Consumer price index, 
excl. food (Xy) 68 68 68 68 68 68 
Farmers share of 
consumers dollar (Xg) 39 39 39 39 39 39 
Time (X9) 60 61 62 63 64 65 
Prod, of rayon and acetate 
yarns (X^ ) 725 725 725 725 725 725 
Consumer price index for 
housing (X^ ) 55 55 55 55 55 55 
Net export of animal food 
prod. (X^ g) 0 0 0 0 0 0 
Net export of food 
crops (X]j) 350 350 350 350 350 350 
Net export of fruits and 
vegetables (X^ ) 25 25 25 25 25 25 
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Table 56. (Continued) 
Variable 
I960 1961 1962 
fear 
1963 1964 1965 
Net export of industrial 
prod. (X^ ) 450 450 450 450 450 450 
Net export of feed 
grains (Xl6) 225 225 225 225 225 225 
Support price of wheat (X^ y) 62 62 62 62 62 62 
Sup. price of cotton (X^ g) 74 74 74 74 74 74 
Support price of corn (X^ 9) 52 52 52 52 52 52 
National unemployment (X20) 7.0 7.2 6.0 5.5 5.5 5.5 
Average level of 
education (X2%) 
3^-c\i r—1 
12.4 12.4 12.4 12.4 12.4 
Farm population above 65 
years (X22) 8.8 8.9 9.0 9.1 9.2 9.3 
Annual wages of hired agr. 
workers (Xg^ ) 690 690 700 715 735 760 
Price index for 
machines (X^ )^ 118 118 118 118 118 118 
Price index for building 
materials (X2^ ) 118 118 118 118 118 118 
Price index for operating 
expendables (X2^ ) 65 65 65 65 65 65 
Combined price index (X^ y) 68 68 68 68 68 68 
Combined price index (X^ g) 103 103 104 105 107 109 
Combined price index (X2^ ) 
0
 
H
 105 106 107 109 111 
Combined price index (X q^) 170 170 172 174 177 180 
Annual wages of factory 
workers (X^ ) 1425 1425 1450 1475 1500 1525 
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Table 56. (Continued) 
Variable Year 
i960 1961 1962 1963 1964 1965 
Direct gov. payments (X^ 2) 300 300 
Rate of Interest (X^ ) 5.8 5.5 
Rent to non-farm 
landlords (X^ ) 325 325 
Property tax (X^ ) 1.17 1.17 
Non-agr. national 
income (X^ r,) 108 105 
Alternative B. Productivity of research 
Agricultural research 
inputs (Xx)a 1306 1381 1461 - - -
Remaining variables (X^ -Xo?) are given the same values as in 
alternative A. 
300 300 300 J00 
400 400 400 400 
5.5 5.5 5.5 5.5 
325 325 325 325 
.17 1.17 1.17 1.17 
110 115 120 125 
&1957 1109; 1958 1171; 1959 1236. 
Table 57« Prediction: Estimated values of endogenous variables 
Alternative A. Prediction Alternative B. Productivity 
of income and resource use of research 
Year Year 
I960 1961 1962 1963 1964 1965 I960 1961 1962 1963 1964 1955 
7591 7748 8059 8340 8663 8976 7700 7954 8316 8633 8983 9316 
1478 1479 1600 1037 1666 1651 1492 1491 1612. 1648 1678 16 Si 
1124 1136 1179 1203 1239 1261 1140 1153 1198 1222 1258 12 31 
2114 2199 2314 2366 2449 2564 2196 2265 2372 2432 2533 2627 
3369 3378 3571 3668 3826 3973 3533 3519 3710 3804 3962 4136 
43.1 41.2 42.5 42.8 44.1 44.8 43.3 41.5 42.9 43.3 44.6 45.3 
5.6 4.97 4.65 4.42 4.26 4.10 5.60 4.97 4.65 4.41 4.25 4.39 
7.35 5.41 6.74 6.36 7.26 7.30 7.51 5.56 6.96 6.55 7.48 7.53 
10.1 10.1 10.3 10.3 10.7 10.9 10.1 10.1 10.3 10.5 10.7 11.0 
3070 3092 3190 3281 3395 3506 3105 3158 3273 3376 3498 3616 
63 76 70 70 64 61 61 74 67 67 61 59 
58 64 67 67 63 61 58 65 67 67 64 51 
61 69 66 68 64 64 61 69 67 69 65 54 
80 84 85 85 82 80 80 84 85 85 82 90 
45 59 52 52 45 43 43 57 49 49 42 l40 
1109 1049 927 802 698 629 1109 1042 916 786 678 6 06 
7-58 4.88 3.02 1..95 1.25 0.69 7.58 4.56 2.60 1.44 0.71 0.14 
1235 1311 1379 1438 1488 1529 1238 1300 1360 1409 1454 1499 
Production of 
Animal food prod, (Y, ) 
Food crops (Yg) 
Fruits and veg. (y3) 
Ind. products ( Y^ ) 
Feed grains (y5) 
Dom. per cap. consp. of 
An. food prod. (Y&/X&) 
Food crops (Yn/Xn) 
Fruits and veg.(Yq/X )^ 
Ind. prod. (Y^ /X^ ) 
Domestic dlsapp. of 
Feed grains (Y^ q) 
Price index for 
An. food prod. (Y^ ) 
Food crops (Y^ g ) 
Fruits and veg. (Y^ ) 
Ind. prod. ( Y3J4. ) 
Feed grains (Y-^  ) 
CGC inventories of 
Wheat (Y16) 
Cotton (y17) 
Corn (Yl8) 
Table 57. (Continued) 
Alternative A. Prediction Alternative B. Productivity 
of income and resource use of research 
Year Year 
i960 1961 1962 1963 1964 1965 I960 1961 1962 1963 1964 19^ 5 
No. of family 
workers (Y-^ ) 5258 5008 4951 4828 4710 4509 
00 in CM xn 4992 4955 4818 4691 44' 
Mo. of farms (Y^ q) 4544 4446 4357 4269 4184 4096 4544 4446 4357 4269 4183 40')5 
Farm size (Y^ ) 255 265 271 281 289 299 263 272 279 288 297 30? 
Price index for 
land (Y22) 81 81 85 87 90 92 81 83 88 89 92 
No. of hired 
workers (Y2^ ) 1202 1207 1179 1136 1052 950 1186 1190 1157 1113 1028 9:?7 
Puroh. of mach, (Y2^ ) 842 842 877 894 957 998 835 835 873 881 957 9 )4 
Arm. invest, service 
buildings (Y^^) 234 250 262 274 281 287 235 254 266 279 285 2)1 
Inventory of prod, 
livestock (Y2&) 3329 3294 3279 3319 3400 3496 3345 3324 3319 3365 3451 35 50 
Pur. of oper. exp. (Y2^ ) 5214 5569 5815 6119 6387 6704 5435 5795 6037 6337 6606 69 24 
Farm indebtedness (Ygg) 16.9 14.5 13.9 12.6 12.1 11.1 16.2 13.7 13.1 11.9 11.3 10 ,3 
Fam. non-ag. empl. (Y2^ ) 27.2 2 7.7 2 7.7 27.8 27.9 28.3 27.2 27.7 27.6 27.8 27.9 28.3 
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Table 58. Prediction: Estimated values of definitional 
Combinations of product prices Family Index for 
labor "prices 
per farm received" 
Year (Y^ ) (Y^ ) (Y^ ) (Y^ ) (Y^ ) (Y^ ) (Y^ ) 
Alternative A Prediction of income and resource use 
I960 69 65 64 61 62 1.16 64 
1961 74 75 75 72 73 1.13 74 
1962 75 71 71 68 69 1.14 71 
1963 75 71 71 68 69 1.13 71 
1964 72 66 66 63 64 1.13 66 
1965 70 64 64 60 62 1.10 64 
Alternative B Productivity of research 
I960 69 64 63 60 61 1.16 63 
1961 75 74 74 71 72 1.12 73 
1962 75 69 69 66 67 1.14 69 
1963 75 70 69 66 67 1.13 69 
1964 72 64 64 60 62 1.12 64 
1965 70 62 62 58 60 1.10 62 
Table 59. Prediction: Estimated values of variables for Income and expenditures 
Alternative A. Prediction of Alternative B. Productivity of 
income and resource use research 
Year Year 
I960 1961 1962 1963 1964 1965 I960 1961 1962 1963 1964 1965 
Gross inc. 
farming (YOY) 8840 10324 10298 10600 10230 10151 8834 10403 10301 10625 10257 10236 
Total inv. of 
mach. (Y38) 4523 4623 4741 4857 5014 5185 4517 4612 4723 4834 4994 5164 
Deprec. of 
mach. (Y^ ) 724 742 759 778 800 827 723 740 762 775 797 824 
Total inves. 
service 
bldgs. (Y40) 5705 5798 5900 6011 6126 6244 5706 5803 5909 6025 6143 6246 
Deprec. 
service 
bldgs. (Y4I) 155 157 160 163 166 169 155 157 160 163 167 170 
Total val. 
real 
estate (y42) 38845 39592 42009 43397 45415 47230 40019 41871 44375 45634 47684 45608 
Int. on 
farm 
debt (Y43) 380 317 320 301 302 288 376 316 319 298 298 2 82 
OperatIng 
cost (Y44) 3910 4151 4342 4554 4755 4984 4068 4324 4513 4724 4924 154 
Table 59. (Continued) 
Alternative A. Prediction of Alternative B. Productivity of 
income and resource use research 
Year Year 
i960 1961 1962 1963 1964 1965 I960 1961 1962 1963 1964 19 35 
Family net 
inc. from 
farming (Y^ ) 2359 3619 3401 3498 2935 265" 2211 3560 3246 3375 2817 25)8 
Total ,family 
inc. (Y46) 4400 5595 5389 5477 4909 4600 4252 5532 5230 5350 4785 4536 
Farm rel. to 
non-farm 
inc. (Y^ ?) 0.59 0.78 0.75 0.77 0.69 0.67 0.57 O.78 0.73 0.75 0.68 0 . 5 6  
Per cap. nat. 
income (Y48) 632 598 622 638 654 667 632 597 622 637 653 666 
Interest on 
non-real est. 
cap. (y49) 537 548 547 560 563 575 537 548 545 558 561 575 
bldgs. (Y«$o) 388 373 380 387 394 401 388 374 380 387 395 402 
land (Y^ x) 1865 1805 1930 2000 2104 2197 1933 1929 2061 2123 2228 2326 
Met returns 
to family 
labor from 
farming (Y52) 274 1535 1189 1177 501 97 54 1350 904 930 256 -98 
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Table 60. Prediction: Functional distribution of gross in-
y% r* o vt"h • on m — 1 Of) H ) 
Year 
0 per at ing 
expenses T .anH 
Service 
buildings 
Non-real 
estate 
capital 
Labor 
Alternative A Prediction of income and resource use 
I960 44.23 21.10 6.46 15.74 12.48 
1961 40.21 17.48 5.40 13.79 23.11 
1962 42.16 18.74 5.52 14.01 19.56 
1963 42.96 18.87 5.46 13.94 18.76 
1964 46.48 20.57 5.77 14.73 12.45 
1965 49.10 21.64 5.91 15.28 8.07 
Alternative B Productivity of research 
I960 46.04 21.88 6.46 15.73 9.87 
1961 41.56 18.54 5-37 13.65 20.86 
1962 43.81 20.00 5.52 14.02 16.64 
1963 44.46 19.98 5.45 13.86 16.24 
1964 48.01 21.72 5.77 14.63 9.87 
1965 50.35 22.72 5.89 15.11 5.92 
